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Abstract 
Recent critique of algorithmic decision-making stands in conflict with the common notion that com-
puter technology would be a neutral carrier material without own agency. Often times, the cure to 
biased digital systems is seen in teaching minorities and women how to code, hoping that their pres-
ence in the professional field of computer science alone would mean the end of biased technology. 
However, such approaches are not tackling the underlying presuppositions baked into digital tech-
nologies. The starting point of this thesis is the finding that computer technology (like all technolo-
gies) is never merely a technical solution to a posed problem, but always an assemblage of social, 
political, cultural and technical aspects. 

The text aims to contribute to the sociocultural analysis of computational technology and examine 
the sociotechnical digital infrastructures that determine everyday life as much as the overall organ-
ization of society. I seek to lay bare some of the underlying assumptions of binary code, program-
ming languages, the internet, network science and algorithmic software and show that in many 
cases, the sociopolitical implications of these components of digital infrastructure are historically 
inscribed. The first part of the thesis is therefore dedicated both to the history of the computational, 
from binary code over computers to the internet, and to the history of theoretical discourses formu-
lating critique towards it, beginning with 1990s cyberfeminism and eventually leading to critical 
code studies. The second part illustrates the sociocultural origins and impacts of specific parts of 
computational technology, condensed into ten images that each contemplate one particular scene 
of negotiation. The images center around binary code, algorithmic categorization, body politics, la-
bor and care divisions and the role of language in the digital realm.  

Combining critical thinking from the fields of queer, feminist, postcolonial and posthuman theory 
with code and media studies, I read media artefacts and digital technologies through the lens of 
critical code studies. In the same way the text questions unambiguous categorization and binary 
thinking as two main features of the computational, it aspires to also liquidate the boundaries of 
academic writing and artistic practice. Hence, narrative bits of text are woven into supposedly aca-
demic segments, implementing ideas from artistic research methodology. 

In the end, this thesis claims that in order to imagine new, emancipatory usages of digital technol-
ogy, we need to politicize and denormalize the computational and look behind the technologyness 
of technology. Dreaming of radical networks of care, I insist that a livable future for all will require 
a change of direction in how we approach digital media technology and infrastructures. 
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Arriving          

November 2020
On a gray and cold November day, I am 
sitting in the biggest public library in Ber-
lin, table number 166, starting to write the 
first	actual	sentences	of	a	thesis	yet	to	
unfold in front of my eyes. The mask I am 
wearing is hurting me behind the ears, it 
has shrunk from the many times I washed 
it by pouring boiled water over it. Even 
though almost every chair is taken, it is 
very quiet in the library. Most of the times, 
I only hear the footsteps of the security 
staff making their rounds to check if ev-
eryone is wearing masks and keeping dis-
tance to each other. The library canteen I 
usually go to and eat potato salad or 
some other ridiculously traditional food 
has been closed since last week, as the 
numbers of infected bodies in this place 
territorialized as “Germany” has increased 
lately. Around three hundred people are 
allowed in the library every day. On the 
library’s website, it says that the requests 
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for workplaces exceed their capabilities 
by far. Many more people would like or 
need to reserve a time slot here, but not 
everybody has fast internet. In order to 
snatch one of the contested tables, which 
can be reserved only online, exactly one 
week in advance, I have an alarm on 8:58 
every morning, two minutes to open the 
computer and the library’s website and 
then reload the browser at nine o’clock 
sharp. The page usually loads for a while, 
but my computer is quite new and has a 
lot of CPU power and the bandwidth 
seems to be high enough for me to score 
well enough in the race for library space. I 
share my bandwidth only with Lena, my 
roommate, who is not usually using her 
computer or phone at that time of the day, 
so the only times I fail to reserve a table is 
due to human failure, when I oversleep or 
forget to upload the page at nine o’clock 
sharp. 

So	far,	since	the	official	beginning	of	a	
process which eventually led to this written 

thesis, a process that started in spring 
2020 and coincided with the outbreak of a 
worldwide pandemic, I have noted single 
words and half-phrases in documents 
called “My Notes.txt,” “METAPHORS.txt,” 
“Words Collected.doc” or “Queer Tech Po-
ems.txt”. I have made several “thesis 
plans.doc”s	and	saved	all	kinds	of	official	
documents to a folder called “MA Tech-
nofeminism,” in an attempt to control the 
sometimes overwhelming bureaucracy 
coming along with such institutional pro-
cesses. In June, after thinking and over-
thinking for many months, I bought a new 
computer, which was the most expensive 
product I have ever purchased, I think. It 
marked a big break in my life as a user, 
switching	from	PC	to	Mac	for	the	first	time	
in my life. Now I never turn off my comput-
er, because I read somewhere that Macs 
don’t like that. It still feels strange some-
times to know my computer is always on. 
A bit like a car that is never turned off.

In July, the German version of an app to 



estimate the risk of having been infected 
with Covid-19 was introduced. Based on 
Bluetooth technology, it measures the dis-
tance to other phones and sends alerts if 
one’s phone has been near an infected 
person’s phone. In order to work effective-
ly, the app would have to be used by 
about 50 million people in Germany. 
Around the same number of people are in 
possession of a smartphone. I know two 
people who use it. Others either decided 
not to because of privacy concerns or 
simply cannot use it because their phones 
are too old. I wonder whether in another 
world, where people would not have to be 
afraid of their data being sold or abused, 
and technology was a common good we 
all cared for together, whether digital sys-
tems could actually help to minimize the 
spread of a disease.

In	August,	I	tried	to	find	the	data	center	in	
Berlin Moabit where my own website’s 
data is stored. The “host” of the site is 
one of the biggest European web space 

Are	my	files	in	here?
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companies. I had googled them and had 
found an address in central Berlin. I biked 
there on a sunny day. Close to a glass 
office	building,	where	the	companies’	
name glowed on a shiny door plate, I 
found an inconspicuous old brick building 
without any door sign, surrounded by a 
wire fence and numerous CCTV cameras. 
A humming sound was in the air and I 
imagined	my	files	floating	around	in	the	
inside of this strangely anonymous build-
ing. Later, I read that it used to be an air-
craft factory many years ago.

In September, I wrote a short essay and 
named it Dirty Computers after I had 
watched the 48 minutes long emotion pic-
ture accompanying the Dirty Computer EP 
by my favorite android Janelle Monaé. I 
like to think of my computer as a dirty 
computer and maybe I myself am a dirty 
computer, too.

In November, Donald Trump lost the elec-
tions and in January, a mob of White beta 

male supremacists, fascists and “Incels” 
rioted their way into the capitol. They had 
organized themselves using digital chan-
nels like Twitter, 4chan and Telegram. 

In the end of the year, I did not visit my 
family because of the pandemic and on 
24th of December, I created a new folder 
inside the folder “MA Technofeminism” 
and named it “THESIS” in capital letters. 
In	the	THESIS	folder,	all	files	are	capital	
letters and they start with numbers: 
“0-STRUCTURE”	is	the	first	one.	I	took	to	
naming	files	with	these	“-“	signs	instead	of	
space	characters	when	I	was	first	working	
with HTML and other programming lan-
guages. I was taught that it is bad practice 
to use space characters in names, be-
cause some languages cannot under-
stand them and might throw errors at you. 
I don’t know if it is true, but once I could 
not export an app I made in Unity and it 
took	me	a	whole	day	to	figure	out	that	it	
was simply because I had used an incom-
prehensible character in one folder name. 
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I think it was the German “ß.”

In January, the library closed and I was 
forced to work from home, joining the 
worldwide	league	of	homeoffi	cers.	In	
“conferences” on Zoom, Webex, Teams, 
Jitsy and BigBlueButton, I felt awkward 
looking at my own pixelated image over 
and over again. I sometimes taped a little 
piece of paper onto my computer screen 
to dodge the glitchy mirror-image. 

In March, writing the thesis tied me to my 
desk and my computer. My right shoulder 
started to hurt. For many days, I had un-
controlled twitching in my left eye. My 
body was aching to leave the right-angled 
sitting posture. While I stared into the 
screen to write and edited and re-edited 
the text, I learned that I will have to pres-
ent the thesis via Zoom. A year ago, I 
would have found that idea very strange, 
by now I feel almost indifferent about it. 
Maybe I will tape a small something over 
my little live avatar again. 

⌂
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Introduction

Since the beginning of the pandemic, the online warehouse Amazon has 
almost doubled its workforce to keep up with the demand. Amazon ware-
house workers have complained about the unsafe, inhuman working condi-
tions. Their work is monitored by algorithms.1 
 While upper- and middleclass office workers discuss the downsides 
and benefits of the pandemic induced “home office” model, such consider-
ations are pointless for workers in precarious employment conditions, who 
constitute the infrastructure of the digital economies that are flourishing 
during worldwide social distancing. 
 Yet, software to supervise employees working from home can take 
screenshots of their screens, record their browsing activities or monitor 
whether they stay focused during presentations by tracking their eye move-
ment. The demand for such software has exploded since the outbreak of 
Covid-19.2

 As politicians and the public call for all members of society to “stay 
home,” the ones who have left their homes in the search for better lives are 
subjected to algorithmic polygraph tests that claim to estimate migrants’ 
credibility when they apply for asylum.3 

As I write this text, people all over the world are in quarantine, again, due 
to a pandemic whose reach no one saw coming when it first started more 
than a year ago. Besides calling into question current conceptions of neolib-
eral and late capitalist systems with their market-obsessed social injustice, 
the shrinkage of physical public, social and work life to a minimum has also 
shifted focus even more towards the digital, computational sites of society. 
Being online via computers, tablets and most often phones has finally 
become unavoidable for most members of society. Netflix subscriptions 
grew so quickly in the beginning of the pandemic that in some places, 
streaming quality was generally downgraded to cope with bandwidth limita-
tions, porn websites were frequented 25% more often and Zoom’s CEO Eric 
Yuan now officially belongs to the 100 richest people in the world.4 Howev-
er, even though the pandemic has catalyzed some of these developments, 
they are just the latest outcome of a societal change that has started at least 
60 years ago and is deeply intertwined with globalized capitalism and neo-
liberal politics, as I shall argue throughout this thesis. The incorporation of 
computational technology into all parts of our lives is a process the word 
“digitization” fails to fully grasp, as the changes brought about by it do not 
simply indicate a switch from vinyl to MP3 or from the paper version of a 

1 Sainato, “‘I’m Not a Robot.’”
2 Harwell, “Managers Turn to Surveillance Software.”
3 Hausladen,	“But	Who	Says	so?	The	Algorithm	We	Call	‘Consensus,’”	24.
4 Novet, “Zoom’s Eric Yuan Became One of the World’s Richest People.”

“We are being contrasted with a new kind 
of hot, psychotropic, punk capitalism.” 
Preciado, Testo Junkie, 33

“Kranzberg’s First Law: 
Technology is neither good nor bad, nor is 
it neutral.”
Saitta, “Infrastructural Games and Societal Play,” 9.

15
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magazine to a digital PDF. Rather, it genuinely affects the ways we live, 
work, communicate, organize society and relate to each other, as the follow-
ing examples from the last years show:

Newly laid underwater cables for internet traffic have been funded by Face-
book, Google, Microsoft and Amazon. Media scientists maintain that the 
ongoing privatization of the internet equals a “digital enclosure.”5 
 Facebook’s Free Basics app, a cooperation with local mobile opera-
tors in “developing markets” provides free access to a small selection of web 
content only (instead of the internet as a whole), consisting mainly of ser-
vices offered by US-American companies. Free Basics thereby de facto 
undermines net neutrality and has been called out for “digital colonialism.”6 
In 2017, it was used by 50 million people in 65 countries.7 
 In 2016, 84% of all broadband usage in “developing countries” was 
covered by phone users.8 Significantly more than PC internet users, mobile 
users act mainly like passive consumers who scan websites superficially, 
search for information only in limited ways and do not engage in the co-cre-
ation of the internet.9 In the future, the majority of these users will never 
have browsed the internet from anywhere else than a phone and according-
ly, they will be unable to transfer skills from desktop-use to mobile-use. 
Researchers note with concern such “repassification of the audience.”10

 Not surprisingly, Google has shifted focus from listing external web-
sites as search results towards showing internal Google services in the top 
section of searches. On mobile devices, 41% of the first page directs search-
ers to Google’s own properties. Google’s revenue is five times as high with 
own services than with advertisements on third-party websites.11 

In 2016, Microsoft’s twitter bot Tay was taken down after it had tweeted 
sentences like “I fucking hate feminists and they should all die and burn in 
hell.”12 

In 2012, Drones+, an app that reported deaths from US drone strikes was 
blocked by Apple’s App Store. Critics say that apps with explicitly political 
agenda are deliberately kept out of such digital commerce cycles.13 

Data centers worldwide consume as much power as if they were the fifth 
largest country in the world.14 Some of the data centers that contain highly 

5 see for example Andrejevic, “Facebook als neue Produktionsweise.”
6 Solon, “‘It’s Digital Colonialism.’”
7 Solon.
8 Napoli and Obar, “The Mobile Conversion,” 125.
9 Napoli	and	Obar,	132–33.
10 Napoli and Obar, 130. 
11 Jeffries	and	Yin,	“Google’s	Top	Search	Result?	Surprise!	It’s	Google.”
12 Apprich, “Paranoia,” 84.
13 Cárdenas et al., “QueerOS: A User’s Manual,” 3.
14 Savchenko, review of Hu. A Prehistory of the Cloud.

∩	Internet	Back	Bone,	underwater
Fiber optic cables under the sea carry 
most of transoceanic internet communica-
tion. The underwater cable infrastructure is 
based on telegraph and telephone cables. 
The	first	of	those	cables	were	laid	in	the	
Atlantic Ocean around 1860 to connect 
Europe and North America. In subsequent 
decades, the cable routes were following 
shipping routes used by colonial slave 
trade. Today’s internet cables still follow 
those routes. 
Miller, “Undersea Internet Cables Are Surprisingly Vulnerable.”

▼	
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∩ World White Web:
Nine out of ten articles on Wikipedia are 
written	by	a	self-identifi	ed	male	person.	
Eighty-four percent of the articles focus 
on North America and Europe.
Wikipedia, s.v. “Gender Bias on Wikipedia.”; Graham et al., “Uneven Geographies of User-Generated 
Information.”

sensitive data are located inside former military bunkers. Acting as modern-
day digital fortresses, they reinstate forms of sovereign power last executed 
in the Middle Ages.15

A Japanese lingerie brand invented a “smart bra” that opens automatically 
once the wearer’s heart rate exceeds a certain level the company calls “true 
love rate.”16 Critics call the bra a digital version of a chastity belt.17  

The 2014 Gamergate affair laid bare the sexist, misogynist worldviews pre-
dominant in gaming culture, leading to public murder and rape threats 
against female practitioners in the field. When game developer Zoe Quinn, 
one of the most harassed targets of the “campaign” took legal action, the 
judge recommended them to “go offline.”18 Gamergate has been a breeding 
ground of the far-right, White supremacist and nationalist “alt-right,” which 
made its last big appearance in the Capitol riots after Donald Trump’s dese-
lection and to whose most violent members the antisemitic right-wing 
extremist shooters from Christchurch and Halle belong.19  

Software used in US courtrooms to predict the likeliness of defendants’ 
future criminality displays racial bias: Black defendants’ predicted crime 
rates are higher than their White counterparts’ and, accordingly, they are 
more likely to be locked away prophylactically.20  

As these examples show, not only since the outbreak of Covid-19, develop-
ments at the intersection of worldwide power relations and digital technolo-
gy have produced alarming results. Nevertheless, as our bonds with the dig-
ital intensify (deliberately or not), it is also time for intensified analysis. 
Donna Haraway’s call from 1985 holds as true as ever, claiming that if “sci-
ence and technology provide fresh sources of power, we need fresh sources 
of analysis and political action.”21 With this thesis, I hope to contribute to 
the latter by carefully interrogating current digital media infrastructures 
like the internet, software, interfaces or programming languages and their 
intertwinement with current political systems and hegemonies. Many times, 
when another soap dispenser fails to recognize skin tones beyond the 
Whiteness of the White majority22 (→	Making	Faces) or another automated 
application tool discriminates female applicants (→	Y2Care), discussions on 
the biases exposed by such algorithmic systems center around incomplete 
datasets and the dominance of White male geeks within computer science. 
However, while both of these are reasonable criticism that need to be voiced 

15 Hu, A Prehistory of the Cloud, XIII.
16 Wainwright, “The Chastity Bra That Only Opens When You Find True Love.”
17 Bassett, Kember, and O’Riordan, Furious, 6.
18 Grammatikopoulou, “Viral Performances of Gender,” 103.
19 KunstsammlungNRW, “#2 Forum Dcca x Hito Steyerl.”
20 Noble, Algorithms of Oppression, 27.
21 Haraway, “The Cyborg Manifesto,” 37.
22 Afi	gbo,	Twitter	post,	August	2017.
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until the situation changes,23 they fall short of a deeper analysis of the infra-
structural conditions of our current digitally mediated environments. 
 Posthumanist N. Katherine Hayles calls the sum of these environ-
ments the Computational Universe, a place where computers are no longer 
only tools amongst a whole toolbox of options, but have come to determine 
and control “the conditions, ideologies, assumptions, and practices that help 
to constitute what we call reality.”24 Digital technology is strongly tied to 
our existences by now, from communication and entertainment over politi-
cal systems and military operations to knowledge production and global 
labor divisions. As individuals and society we depend on computers and 
computational systems and they characterize our ecologies, melting the 
boundaries between online and offline into a continuum best described as 
Expanded Space: at the same time material, immaterial, digital, analog, vir-
tual, mixed and hybrid.25 While computational digital technology has 
become pervasive and so deeply embedded into our lives that we no longer 
recognize it as a carrier material mediating reality,26 it is a very particular 
carrier, one that does not simply carry information from one place to anoth-
er, but one that packages this information into clean, digital units. The 
mediation process heavily relies on the constant (re-)production of unam-
biguous classification that is ultimately based on the binary digital language 
of code and it is so effective that it makes us think that all information, 
however complicated and ungraspable must fit into the clear categorization 
of the digital — everything is programmable in the Computational Universe.27

 It is this systematic operating mode of computational systems and 
digital infrastructure that needs critical interrogation more than unbalanced 
datasets or programmers’ identities and it is what this thesis contemplates 
and sets out to unfold. I ask, what are the sociocultural implications of com-
putational technology? Or, in other words, how does digital media technolo-
gy fabricate the “medianaturecultural world order”28 by which we live? By 
posing this question, I acknowledge that technology is never merely an 
unalterable, objective solution to a technological problem, but always an 
entangled composition of social, cultural, technical and political factors. 
— “Technical systems are meaning systems and ideological systems, as far 
down as we are willing to look.”29 I intend to look down as far as possible 
and in order to do so, I turn to the history of computational and digital 
technology, which is deeply inscribed into the current state of code, soft-
ware, the internet and other media artefacts. 

23 Note that while the gender gap in computer science in the US and Europe is massive and has 
grown since the 1980s, in countries like India or Nigeria, it hardly exists. See for example Devlin and 
Hern,	“Why	Are	There	so	Few	Women	in	Tech?”

24 Hayles, My Mother Was a Computer, 60.
25 Grammatikopoulou,	“Viral	Performances	of	Gender,”	90–91.
26 Bassett, Kember, and O’Riordan, Furious, 284.
27 Hayles, My Mother Was a Computer, 3.
28 Braidotti, “The Critical Posthumanities,” 388.
29 Flanders, “Building Otherwise,” 2.

      Peer-to-Peer

I cannot concentrate. I cannot see my 
classmates’ faces, because they are small 
and two-dimensional and pixelated. I miss 
their smells and real voices, even if they 
sometimes talk too much. I don’t like their 
digital copies, they resemble sad chat-
bots. One of my classmates went to Brazil 
to be with their family during the pandem-
ic. They woke up at 3 am to follow the 
class meeting which takes place 10 am 
European Central Time. Their face is only 
illuminated by the light of the screen, it 
seems. I feel sorry for them and want to 
tell them to go back to sleep and take 
care of themselves. I dreamt that I was 
shot in a supermarket last night and when 
I woke up I was confused about the indif-
ference I felt about dying. 

▼	
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I see this history when I look at my laptop’s keyboard in front of me, whose 
layout originates in mechanical typewriters, I hear it when the telephone 
operator salesperson rings the doorbell to ask if I want to upgrade to fiber 
optic cable and I remember that my “wireless” internet actually depends on 
a more than one hundred years old telephone cable infrastructure. The his-
tory of digital technology becomes graspable when Indian reservations in 
California are excluded from such infrastructure mainly because Indigenous 
people have historically been expelled to the land no one else wanted and 
now their reservations are inconvenient ground for cable operators.30 It 
becomes obvious through the widespread programming technology of 
“debugging,” which goes back to a moth that the early computer program-
mer Grace Hopper documented in 1947 after they * found it inside the Mark 
II computer.31 And this history is undeniable when face recognition systems 
show poor performance for brown skin and researchers have to consider 
whether the reason could be that photographs of Brown and Black people 
are still suffering from bad illumination that has its roots in photographic 
film technology which has historically oriented itself towards optimal illumi-
nation for White skin only.32 (→	Making	Faces)	All these examples illustrate 
that the digital sociotechnical infrastructure of the 21st century is only the 
top layer of a centuries old history that has throughout been shaped by its 
sociocultural, political environments. Even though the ephemeral nature of 
computer code makes it difficult to study its historical development, critical 
code studies (which most of this thesis draws from) insist that in order to 
understand the sociocultural implications of current digital computational 
technology, it is necessary to look at the processes they have evolved from.33 
 While the profound analysis of the computational formulated by dis-
ciplines such as critical code studies or technofeminism leads some people 
to think that these fields reject computer technology altogether, I argue that 
the opposite is the case. Just like 1990s cyberfeminism (even if lacking its 
optimism), current techno- and xenofeminist and critical code scholars all 
highlight that they do not seek to abandon the technologies they so severely 
criticize, but confront them, create a discourse about them and eventually 
appropriate them.34 Referring to Donna Haraway again, who has called for 
such affirmative critique already in their famous Cyborg Manifesto (1985),35 
my colleague and friend Robynn McPherson phrases the intention of these 
critical approaches as “stay(ing) with the trouble of technology.”36 Examples 
of such emancipatory concepts span from hands-on technofeminist and 

30 Sandvig, “Connection at Ewiiaapaayp Mountain — Indigenous Internet Infrastructure,” 172.
* Note that I use the genderneutral pronoun they throughout this text.
31 Plant, Zeros + Ones, 127.
32 Buolamwini and Gebru, “Gender Shades: Intersectional Accuracy Disparities in Commercial Gender 

Classification,”	11–12.
33 Chun, Programmed Visions, vii, 3.
34 see for example Bassett, Kember, and O’Riordan, Furious, 53; Hayles, My Mother Was a Computer, 

61; Chun, Programmed Visions, 177.
35 Haraway, “The Cyborg Manifesto,” 67.
36 McPherson, “Operating System for the Human, the Computer, and the Environment,” 57.
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      Fembots

Technological advancements are a femi-
nist concern. Wherever a robot replaces 
the worn-out hands of a human workforce, 
we shall raise our glasses towards the 
end of capitalism. We must not forget that 
a 40+ hours work week is not the precon-
dition	of	a	successful,	satisfied	life,	even	
though that is what our fathers have whis-
pered into our ears our whole lives.
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queer coding workshops and hackathons37 over critical media artworks deal-
ing with computational technology, like the work of Tabita Rezaire or Zach 
Blas, to transdisciplinary research groups like the Hastac Scholars Forum, 
which was founded to address postcolonial realities in the digital realm.38

None of these endeavors condemns digital technology, but all of them prob-
lematize the “dark alignments between modernism, heteropatriarchy, capi-
talism, colonialism”39 which are manifested in the politics of the computa-
tional. While Dirty Computers, the title of this thesis, certainly refers to 
those dirty businesses, it at the same time expresses a hope towards the 
future, in which computers themselves could be filthy and divergent, rather 
than clean and unambiguous. Instead of escaping Platon’s wet and dirty 
cave in order to arrange the outside world through meticulous digital tech-
nology,40 humans and machines could recognize the complex and untidy cir-
cumstances that make up our world and find ways to live with the mess 
called reality.41  
 After the introduction and a methodological part where I explain 
why and how I use text in this writing, the chapter Hi-fi is dedicated to the 
historical background of computers, code and the internet and the chapter 
Decoding to current and past critical discourses around the computational. 
After these two historical-theoretical overviews, in the main part of the the-
sis, I conceive ten concrete images to render more precisely the sociopoliti-
cal entanglements of the digital, weaving back and forth between past and 
present as they infiltrate each other. In order of appearance these ten imag-
es describe the logics of binary systems, the embroilment of textile produc-
tion into the history of computing, image-making in the digital realm, the 
unambiguous classification of bodies into digital systems, racial segregation 
on- and offline, the meaning of geometric models to describe realities, 
cybercare and the home, labor distribution in the digital economy, commu-
nication infrastructures, and the role of language in the Computational Uni-
verse. While each of these chapters condenses several observations into one 
specific images, all of these images ponder questions of programmability, 
human-machine relationships, digital hegemonies and the construction of 
norms by digital technology. However, even as a sum they can only cover an 
extract from the vast ocean of computational politics, so while I would have 
wanted to elaborate also on topics like Virtual Reality, gaming culture, sur-
veillance, or xenofeminism, these areas are for now left aside for further 
investigation. My work is (as always) informed by queer theory and intersec-
tional feminism, merging here with critical media research, science and 
technology studies, postcolonial theory, critical race studies and posthuman-
ist ideas. 

37 for examples see Toupin, “Feminist Hacking,” 29.
38 Braidotti, “The Critical Posthumanities,” 386.
39 Snelting, “Other Geometries.”
40 Plant, Zeros + Ones, 178.
41 Bassett, Kember, and O’Riordan, Furious, 107.
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   Mutter / Matter / Motherboard

I’m the output master, the playback and 
the breadboard and me and my potenti-
ometers have some hot network questions.
I’m getting so fucking hungry looking at all 
the TOR onions. I’m a burnt man. 
Oh, radical computer science vulnerability, 
come and feed my holes. 
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▼	   Media Lab

This is a lab, at least if I take the teachers’ 
words, who won’t get tired of referring to 
the study program or the faculty or the  
department	(I	am	not	actually	sure	which	
one)	as	Media	Lab. And even though 
there is no bodily material here to exam-
ine in colonialist, patriarchal fashion, it is 
the same megalomaniac air of invincibility 
that	fills	all	the	rooms	up	to	the	ceiling.	
I return to my dreams of a warm, inter-
twined collective of soft code, as gentle as 
the autumn colors in front of the windows, 
stitchers and weavers of songs, sung in 
secret languages, inaudible within these 
white-coated, VR glassed scientists’ labs. 
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The motivation for this thesis for the greater part stems from my experienc-
es while studying New Media — Design and Production at Aalto Media Lab, 
where many times I experienced an uncritical attitude towards the often 
masculinist, Eurocentric, rationality-obsessed and “apolitical” digital media 
environment. Driven by the perceived isolation I found myself in, as a radi-
cal queer feminist I set out to search for alternative approaches towards the 
computational and found a whole new world behind the technologyness of 
technology, a new world of which I speak in this writing.
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Methodology or how I operate

When I was a kid and I could not sleep, I often played this game where I 
counted the layers in which I found myself wrapped, working my way from 
the most inner to the most outer layer. It started with “I am inside my body, 
which is inside my skin, which is inside my bed, which is inside the room, 
which is inside the flat, . . .” and ended with “which is on this planet, which 
is in this solar system, which is in the Milky Way, which is in the universe. 
Sometimes I counted up to 40 layers before I fell asleep.
 Today I see my artistic practice, my research and writing framed in 
the same way. It starts from a place inside my body and expands outwards 
from there, so whatever conclusions I draw about the universe, they are 
anchored somewhere under my skin. At the same time, skin is permeable in 
both directions and I acknowledge that what happens underneath my skin is 
also a result of a constant flow of interaction with what happens above of it 
and thus, the experience beneath my skin is not closed off from the outside 
world. Donna Haraway has famously described this condition as situated 
knowledge, a concept which questions an understanding of science as ratio-
nal, objective knowledge production.1 Feminist research has historically 
urged us to remain critical towards established research practices, and it has 
stressed the meaning of the body, emotions and subjective experience. I 
have kept these parameters in mind during the writing process and hope 
they are visible between and within the lines. However, before I unfold the 
modes of writing and organizing wor(l)ds I employ in this text more 
detailed, I will briefly explain why I chose writing (rather than a more prac-
tical form, like video, web art or performance) in the first place. 

Why	writing?

In one of my favorite videos on the inseparable bond between words and 
imagination, gaming expert Richard Bartle reminds us that however interac-
tive and immersive any visual or full-body experience will get, it will never 
stimulate our own imagination, the images inside our heads, as strongly as 
words can.2 During the two and a half years I have studied New Media —  
Design and Production, words did not appear to be a popular mode of 
expression, let alone written words. In classes called “Software Studies,“ 
“Contemporary Web Development” or “Internet Technologies and Tech-
niques,“ reading and writing, contextualizing and problematizing, were low 
on the list and I soon came to realize that the additive “design and produc-
tion” seemed to foreclose “critique and reflection.” With the technofeminist 
writers of Furious I agree that critical theory together with its partner in 

1 See Haraway, “Situated Knowledges.”
2 Gamebits, “GET LAMP: Richard Bartle on text and imagination.” 

The methodological road is not pre-set, 
rather it is a path made by walking, or 
rather by writing it. 
Leena Valkeapää, cited in Suoranta, Vadén, and Hannula, Artistic Research Methodology, 166.

Writing is the technology of cyborgs…the 
struggle for language and the struggle 
against perfect communication, against 
the one code that translates all meaning 
perfectly…insist on noise and advocate 
pollution.
Haraway, “The Cyborg Manifesto,” 57.
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crime, writing, is a deeply required practice also and particularly at produc-
tion sites of digital technology, in order for those working in the field of 
computer science to understand the constant assumptions and underlying 
values their technology embodies and creates.3 If a media lab teaches cer-
tain technologies, it should be committed to also teach about those technol-
ogies and their sociocultural implications and I see my thesis as a way to 
strengthen this thought and insist on the historical and cultural contextual-
ization of what the rather old-fashioned name of the study program brands 
as “New Media.”4 
 While science and technology studies have taken to investigate how 
technology and culture generally constitute each other, critical code studies 
focus on computational media, their history and conditionality and empha-
size the role language plays within these technologies. Computers operate at 
a paradoxical intersection of visibility and invisibility, where lengthy and 
complicated technical processes are obfuscated by interfaces on high gloss 
screens.5 In order to mediate between these two levels, the use of meta-
phors to describe the abstract procedures inside the machine is inevitable 
and through interfaces, computers apply metaphors to mediate between 
machine language and human language.6 Windows, folders, desktops, hosts, 
servers, memory sticks, viruses, ports, etc. are all textual expressions bor-
rowed from the analog world which make it easier to relate to the hard- and 
software of zeros and ones and, far from simply describing an already exist-
ing reality, they actively create our understanding of digital media.7 Meta-
phors are also a default in programming languages, where expressions like 
class, parent, child, master, slave, head, body or family are used to make 
mathematical operations graspable and translate the zeros and ones of 
machine code into concepts human beings can relate to. 
 Metaphors in particular and language in general are deeply embed-
ded into computational technology and digital media, where new program-
ming languages “are springing into existence”8 every day and metaphors 
like big data or cloud determine our understanding of the digital world 
(→	Programmed	Language). Acknowledging the importance of words for the 
making of the Computational Universe, I see writing as a technique that 
addresses and mirrors the entanglement of text, code, data and metaphor by 
its very nature and is therefore more than suitable to negotiate their rele-
vance. This insight together with the impression that current venues of digi-
tal media technology lag behind in contextualizing and tend to package 
sociocultural questions into technical problems9 led me to decide early in 
the process that writing will be my preferred medium for this thesis.  

3 Bassett, Kember, and O’Riordan, Furious, 7,	106–108.
4 Chun, Programmed Visions, xii. Wendy Chun problematizes the term New Media as part of the 

logics of programmability: “To call something new, after all, is to guarantee its obsolescence.”  
5 Chun, Programmed Visions, 17.
6 Chun, 55.
7 Chun, 56.
8 Hayles, My Mother Was a Computer, 15.
9 Dufva and Dufva, “Metaphors of Code,” 98.

  Codes of Conduct

After signing up, I chose a “bad”	(con- 
troversial, opinion-stating, discussion- 
evoking)	question	and	started	the	process	
of asking it on the computer science edu-
cation forum, unsuccessfully trying to tag 
it with the keywords queer and feminism. 

“Creating the new tag ‘feminism’ requires 
at least 150 reputation. Try something 
from the existing tags list instead.”  
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How	to	write?

Writing an academic thesis implies that one more or less follows the con-
ventions of academic writing, yet as mentioned above, feminist theory, artis-
tic research and critical thinking at large demand that we interrogate these 
conventions rigorously and make up our own standards wherever it is nec-
essary. With this text, my aim is to explore modes of writing that expand 
traditional notions of formal academic writing, which is why I interweave 
narrative, personal and fictional passages with more formal, scientific parts, 
searching for hybrid forms of text that cherish writing beyond being a mere-
ly mechanistic process — forms the authors of Artistic Research Methodology
call “academic prose.”10 Especially when writing about technology in a way 
that highlights the sociocultural, less technical parts of technology, it 
appears plausible, even necessary, to understand the technology of writing 
not as a merely technical operation guided by the rules of academic writing, 
but, like computational technology, too, as a sociotechnocultural assemblage 
that can be approached in many different ways. 
 Throughout the thesis and particularly in the first part, I emphasize 
the history of the computational, which according to technofeminists Bas-
sett, Kember and O’Riordan is a “story that refuses to call itself a story.”11

This story claims that the current state of the Computational Universe is an 
inevitable consequence of a linear tale of technological “progress” that could 
have not led anywhere else but here. Ignoring historical contingencies, this 
predominant scenario portrays the development of computers and the inter-
net as a chain of causalities, as logical as a mathematical operation and as 
flawless as the cleansed code of the binary. This chain of causalities is then 
held together by the one great genesis of computer science and information 
technology, dominated by its fathers and their inventions, from Leibniz’ 
binary code to Steve Job’s iPhone. Donna Haraway has famously decon-
structed such “origin stories” as products of humanist philosophy, which 
assumes that every invention could be traced back to one particular author 
who has to be credited for it.12 This author usually represents what posthu-
manist Rosi Braidotti calls the dominant subject (White, cis-male, able-bod-
ied, heterosexual, speaking a standard language, etc.)13 In opposition to this 
mythological origin narrative, the first part of this thesis collects voices, sto-
ries and circumstances which have been thrust aside for the sake of stabiliz-
ing the one great origin myth of computational technology. I suppose that 
the history of computational technology does not have one specific point of 
origin, from where a straight line pointing upwards would continue until 
today, but rather it has written itself into current technological artefacts 
and practices layer by layer, “like a rock strata.”14 with endless iterations. 

10 Hannula, Suoranta and Vadén, Artistic Research Methodology, 33.
11 Bassett, Kember, and O’Riordan, Furious, 3.
12 Haraway, “The Cyborg Manifesto,” 19.
13 Braidotti, “Metamorphic Others and Nomadic Subjects.”
14 Hayles, My Mother Was a Computer, 57.

“The phallogocentric origin stories most 
crucial for feminist cyborgs are built into 
the literal technologies — technologies 
that write the world, biotechnology and 
microelectronics — that have recently 
textualized our bodies as code problems 
on the grid of C3I.” 
Haraway, “The Cyborg Manifesto,” 34.
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My intention is firstly to underline that digital computational technology is 
shaped by its history, which includes the sociopolitical environments that 
have brought it about, and secondly to shift focus to the marginalized sites 
of the history of computational technology. By telling different stories and 
telling the story differently, I will illustrate how the current state of the dig-
ital realm is not the result of a logical chain of causalities driven by White 
male ingenuity, but rather just the top layer of a messy pile of historical cir-
cumstances.
 The critical distance towards linear, progress-oriented narrations res-
onates also in the structure — or rather un-structure — of the present text, 
as I try to jump over the pitfalls of textual straightness15 (preset through 
typical arrangements of Introduction — Analysis — Conclusion) and instead 
weave a thick rug of words which can be picked up briefly or studied metic-
ulously, starting from and ending in any point. A writing that wanders back 
and forth in feedback loops around reoccurring topics of the sociocultural 
digital infrastructure mirrors the multidirectional, memetic constellations 
which the computational and its network methodology have spawned by 
creating a cyberspace held together through hashtags. While much of this 
metaphoric network entanglement has provoked practices that are far from 
the optimistic dreams of early cyberfeminists (→	Geometries	of	Relation) asso-
ciative, non-linear models of organizing knowledge still have to be strength-
ened and this thesis is an attempt to test such models with and against the 
academic codex. Especially in the main part, my aim is to build a hyper-
linked web of interconnected metaphors, which not only refer to each other 
in an attempt to de-hierarchize and un-classify information, but also point 
to the gaps, the in-betweens and ambiguities which the computational so 
diligently seeks to cover. 
 Throughout all of the thesis, I restrain from clear allocations and 
classifications, since one of the main points of this text is to problematize 
the constant unambiguous categorization inherent in current computational 
culture (→	Bodies	on	the	Grid) and the binary receptions branded by Enlight-
enment philosophy (→	Binary	Logics). This withdrawal from classifications 
allows me to not only employ theories and practices from many different 
threads of critical thinking (e.g. queer and postcolonial studies, posthuman 
and feminist theory, media archaeology, feminist science and technology 
studies), but also to examine the computational in all its facets, without fil-
ing aspects under “social,” “cultural,” “natural” or “technological” categories 
only. However, as such liquidation of known and internalized labels bears 
the risk of rendering analyses blurry and difficult to comprehend, I try to 
avoid such dilution and turn to specific stories and examples rather than 
abstract complexities. If coding technologies are cloaking themselves in an 
air of complexity and mystery,16 it seems crucial for developing critical posi-
tions not to fall for similarly hollow phraseology and instead provide 

15 Thank you, Robynn McPherson, for making this point.
16 Hayles, My Mother Was a Computer, 60. 

∩	Hashtag:
The # character has been used from 2007 
on as a metadata tag on social media. The 
use of hashtags allows for a more dynamic 
organization of information. Loosely based 
on associations, it can contribute to de-
hierarchize knowledge: Every content can 
be tagged by anyone with any keyword, 
rather	than	being	classifi	ed	into	preset	cat-
egories. Since Twitter and Instagram have 
introduced the hashtag to label content on 
their platforms, it has become the predom-
inant way of organizing internet content. 
Weibel, Open Codes — Living in Digital Worlds, 10.
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instructive and accessible analysis of the seemingly mysterious phenomena 
of the digital realm. 
 Lastly, I want to stress that while it may seem like this piece of text 
would be a polished result, a final product and goal I have been working 
towards, I see it rather as one way to channel the many thoughts, texts, art-
works, conversations, experiences and encounters I have had since I started 
wondering about the strange world of computer code and digital media. It 
is by no means the end of my engagement with the topic, neither is it the 
beginning. In 2019, Robynn McPherson and me organized a practical work-
shop centered around cybercare and the world wide web,17 which was one 
of the bigger waves in the sea of thoughts I swim in, if not the first one. 
While the written outcome of this thesis might be one of those bigger 
waves, too, what counts more is that I have been lying and swimming in the 
low waters of this shore for more than a year, washed round by the tides, 
thinking about computers, codes, networks, humans and machines.

17 “WWW: Win, Win, Win or Working With Weakness — Competition, technofeminism and networks of 
care,” May 2019, Aalto University Helsinki. 

  Bookmark

I started to use an open source reference 
management system, after I had evaluat-
ed	different	options	for	too	long.	I	finally	
went for the non-cloud-based and non- 
commercial version, despite my sister of-
fering me to share her license for a paid 
version with a lot more functions in it. Not 
so much out of solidarity with all those 
who cannot afford expensive university 
software and who do not have sisters to 
offer them shared licenses, but simply be-
cause at that point I had already adapted 
to the software I used and it seemed too 
big of a change to switch to a new, ever 
more complex software. 
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Hi–fi	(Historical–fiction):	
Revisiting the Computational

In this chapter, I will revisit a number of relevant events from the history of 
computational media. I use revisiting as a practice of returning to, of 
“sit(ting) with . . . spend(ing) time with” historical sites and matters again, in 
order to re-read them from yet a new angle and thereby foster fresh per-
spectives and insights.1 By revisiting specific developments and incidents 
rather than trying to gaplessly summarize the entire history of digital 
media, I acknowledge the subjectivity and arbitrariness of historiography 
and seek to shed light particularly onto those events and sites that are 
meaningful to me, to this writing, to a critical perspective on digital media. 
 Predominant narratives of the history of computational technologies 
are spun around male European “inventions,” from Leibniz’ binary numeri-
cal system over Charles Babbage’s Analytical Engine to Alan Turing’s Univer-
sal machine, narrated tales throwing attention to certain figures and places 
and cutting out on others. The aim of this chapter is to highlight some of 
those others, with full awareness that while such an endeavor might fill 
some gaps, it always also points to the many gaps still open. The digital sys-
tems in use today have seen major changes and innovations during the 20th 
century, yet they are not without predecessors that spread out over many 
centuries and reach back far in history. I will depict several of the artefacts, 
figures and techniques that played a role in paving the way for the develop-
ments in the 20th century before focusing entirely on these more recent 
stages of digital technology. Here, war, a recurring factor that intensely 
shaped both the development of computers (Second World War) and the 
internet (Cold War), serves as a central motive to investigate more deeply 
the social and cultural complexities that are inscribed into computational 
technologies still today.2 

Digital	technology	—	made	in	Europe?

An alternative (hi)story of the digital could begin with the well supported 
assertion that arithmetic — the numerical system in use today and a neces-
sary precondition for binary code — originates from Indian Sanskrit. In 
Europe, where Roman numerals were in use up to the Renaissance, arithme-
tic was adopted only hesitantly and the catholic church vigorously (and for a 
long time successfully) protested its implementation, particularly the intro-
duction of “0,” without which binary counting would have not been the 

1 Bassett,	Hartmann,	and	O’Riordan,	introduction	to	“Revisiting	Digital	Media	Technologies?	Under-
standing Technosociality,” 283.

2 Schelhowe, “Mathematik- und Ingenieurstraditionen,” 133.

“The Analytical Engine has no pretentions 
to ‘originate’ anything.” 
Early computer programmer Ada Lovelace, cited in Spielmann, “Medienkunst als Intervention,” 196.

↔	
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same.3 (→	Binary	Logics) Likewise, algorithms, principle operations of arith-
metic and fundamental elements of digital technology — and currently pre-
dicted to become a new “world language”4 — were imported to Europe from 
India by Arab scholar Al Chwarizimi, who even lent their name to the con-
cept.5 
 Similarly, the origins of binary code — the numerical system without 
which computational technology would not have come into existence — lie 
elsewhere than in Europe, even if usually German mathematician Leibniz is 
credited for “inventing” the binary numerical system from scratch. Research 
has shown that for the binary code, Leibniz was strongly inspired by Major-
can thinker Raymond Lull’s “logic machine,”6 which in turn was inspired by 
geomancy.7 Geomancy, an ancient divination practice forbidden in Europe 
during the Renaissance, most likely originates from Islamic Arab societies in 
North Africa and relies on base two calculations (doubling numbers) in the 
same way Leibniz’ binary code later did.8 Contrary to European culture, the 
binary counting system has a long standing in different African cultures and 
plays a big role for example in the Ifá system, a spiritual practice of the 
Yoruba people in West Africa.9 In conclusion, different kinds of African divi-
nation systems “appear to be the origin of binary mathematics, today the 
functioning principle of computing science,” as technology artistresearchers 
Ron Eglash and Julian Bleecker observe, writing non-European contributions 
back into the history of digital technology. 10  
 Despite these obvious legacies, historically, Blackness and non-Euro-
peanness have been positioned diametrically opposite to technology, heavily 
due to the role of technology for the material oppression in the course of 
colonialism. Slave ships, rail cars and segregated buses are just a few exam-
ples of how technologic inventions were being used against the colonized.11 
As a result, reluctance and rejection have dominated the relationship 
between colonized people and technology, most famously expressed by 
Audre Lorde’s warning that “The Master’s Tools Will Never Dismantle the 
Master’s House,” which many critical scholars refer to when expressing 
skepticism towards digital technology.12 Such adversarial posture towards 
technology mostly stems from the experience of institutional violence and 
racist bias, which played out in numerous ways, for example when a cotton 
scraping tool invented by a Black slave could not be patented in 1858, 
because patent protection was unthinkable for inventions made by slaves, as 

3 Plant,	52–53.
4 Riechert,	“Das	Ende	der	Theorie?”	167.
5 Krämer,	“Wieso	gilt	Ada	Lovelace	als	die	‘erste	Programmiererin’?”	77.
6 Weibel, ed. Open Codes — Living in Digital Worlds, 14.
7 Eglash and Bleecker, “The Race For Cyberspace,” 357.
8 Eglash and Bleecker.
9 Eglash and Bleecker.
10 Eglash and Bleecker.
11 Fouché, “Say It Loud,” 640.
12 See for example Eglash and Bleecker, “The Race For Cyberspace,” 357; Bassett, Kember, and 

O’Riordan, Furious, 57; Gray, “Race, Gender, and Virtual Inequality,” 178. 

they were not regarded as full subjects that were capable of making techno-
logical inventions.13 
 While it is crucially important to recognize the historic exclusion of 
Black and Indigenous people from designing and controlling technology,14 it 
would be dangerously shortening to conclude from this historical oppres-
sion that technology, and with it computational technology, was simply a 
White settlers’ creation used against oppressed people. On one hand, as crit-
ical race theory and media scholars have pointed out, the concept of race 
has historically been closely related to the concept of technology and insofar 
racial thinking appears as a strongly visible characteristic of digital technol-
ogy.15 On the other hand, recent research and art projects have begun to 
investigate the contribution of Black and Indigenous knowledge to the his-
tory of computational technology, which had been rendered invisible in the 
course of colonialism and Eurocentric historiography.16 In the chapter on 
critical discourses around the computational and also throughout the ten 
images of the computational, I discuss further aspects of the (in)tense rela-
tionship between non-Europeanness and digital technology.

Femininity, technology and Ada Lovelace

A crucial question for reading the history of technology in general and com-
putational technology in particular is how “technology” is defined and what 
is accepted as computational or digital. In Technofeminism, one of the stan-
dard references for feminist studies of science and technology, Judy Wajc-
man illustrates how different times and cultures had different definitions 
for what was counted as technological. They demonstrates that it was only 
in the late 19th century (colliding with the zenith of colonialism) that the 
discipline of engineering, a traditionally male coded field, came to enforce 
its definition of technology, wiping out “the significance of both artefacts 
and forms of knowledge associated with women”.17 By the 1930s, femininity 
had been rendered incompatible with the common understanding of tech-
nology, which thereafter has been conceptualized as a key feature of mascu-
linity, contributing significantly to the gendered division of labor and the 
creation of White, male professional identities.18 
 In the light of these disparities, Toni Morrison’s observation, after 
which “definitions belong to the definers, not the defined”19 becomes pain-
fully plausible, yet Wajcman, amongst other feminist and critical voices, 

13 Fouché, “Say It Loud,” 647.
14 Dunbar-Hester,	“Beyond	‘Dudecore’?”	129.
15 See for example Chude-Sokei, The Sound of Culture; Pinkrah, “The Digital Has Been around for a 

While;” Chun, Control and Freedom.
16 See for example Tabita Rezaire’s video work Premium Connect	(2017),	Filipa	César’s	video	work	

Quantum Creole	(2019)	or	the	academic	work	of	the	HASTAC	scholars	forum.		
17 Wajcman, TechnoFeminism, 16.
18 Wajcman.
19 Morrison, cited in Noble and Senft, “Race and Social Media,” 115. 
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scrutinizes and questions prevalent perceptions of technology as inherently 
masculine and for example proposes indigenous women who invented food 
processing techniques to be “the first technologists.”20 Concerning computa-
tional technology, cyber- and technofeminists have pointed to the important 
roles supposedly feminine occupations such as needlework and secretarial 
services and female coded artefacts like the Jacquard loom played for the 
early development of digital technology.21 Jacquard looms were used with 
punch cards from 1805 on, thereby constituting early binary digital memory 
systems, which inspired not only Charles Babbage’s Analytical Engine in 
1837, but also remained the primary digital storing system up until the 
1960s.22 (→	Weaving	Patterns)
 Concerning the Analytical Engine, a historical figure that played a 
major role in its development and has been made a cyberfeminist icon,23 yet 
remains relatively unknown to a wider public is Ada Lovelace.24 Working 
with and for Charles Babbage on the draft of the Analytical Engine, a 
mechanical version of a universal calculator, from 1841 to 1843, Ada Love-
lace is the first known person that sketched the idea of a universal comput-
er which could not only process numbers, but whilst “weaving algebraic pat-
terns” in the fashion of the Jacquard loom25 these numbers could be 
replaced by music, letters or any other symbols, as Ada Lovelace suggest-
ed.26 Underlining Ada Lovelace’s meaning for the history of computers, 
media philosopher Sybille Krämer argues that Lovelace’s interpretation of 
numbers as placeholders for any desired symbols can be regarded as con-
ceptualizing the first universal computer. It marks the beginning of the dis-
tinction between hard- and software, and Lovelace’s exemplary program to 
illustrate the operating mode of the Analytical Engine makes Ada Lovelace 
the first programmer in history.27 
 Regarding the gendered division of labor in 1840s England, it does 
not come as a surprise that on the surface Ada Lovelace developed these 
groundbreaking concepts not in the position of an acknowledged scientist 
or engineer like Babbage, even though Lovelace was a mathematician them-
selves, but in their role as a translator. It is only in the annotations to the 
translation of a French article on the Analytical Engine where Ada Lovelace 
conceptualizes their significant contribution to the history of computing, 
with their notes extending the original article from 25 to 66 pages.28 As 
Sadie Plant attests in their cyberfeminist landmark work Zeros + Ones 

20 Wajcman, TechnoFeminism, 15.
21 Wajcman, 13.
22 Krämer, “Wieso gilt Ada Lovelace als die ‘erste Programmiererin’ und was bedeutet überhaupt 

‘Programmieren’?”	82.
23 Angerer, “Conceiving Ada. Geschichten von Frauen, Cyborgs und kleinen Schwestern,” 91.
24 Notably, in 1980, the US Department of Defense named a programming language after Ada 

Lovelace.
25 Ada Lovelace, cited in Schröter, “Bilder weben, Musik komponieren,” 69, re-translated from German.
26 Hartmann, “Zwischen Mathematik und Poesie,” 28.
27 Krämer, “Ada Lovelace als die ‘erste Programmiererin,’” 88.
28 Dotzler, “Anmerkungen der Übersetzerin,” 53.

Glitch

Me: “Who invented coding” 
Google: “Ada Lovelace” 
Are they trying to polish their bad reputa-
tion with new AI that is trained to behave 
in a feminist way or is it just that they not 
only know where I walk, but also where I 
stand. 

↔	
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(1997), historically it has been these side notes, translations and other spots 
of allegedly secondary, feminine, assistance work which have served as a 
site of knowledge production that extends beyond male-dominated, scientif-
ically acknowledged intelligibility.29 Plant, who skillfully interweaves Ada 
Lovelace’s writings with feminist classics and a review of digital technolo-
gies, lists tasks like typing, protocolling and operating telephones as exem-
plary sites of an information exchange that exceeds its original purpose, as 
places where those hired for dull, repetitive work start to diverge and 
appropriate technologies for their own benefits.30 (→	Stille	Post)	The “gen-
dered, military history”31 of computers playing out within the 20th century 
and peaking during the Second World War in many cases is located at these 
same sites and is therefore also the history of a negotiation of gender rela-
tions and labor practices, as the next chapter shall argue.

Computers and the Second World War 

In the 1930s and 1940s,32 before computers became the electronic machines 
as which we know them today, computers were human workforces who did 
clerical work, manually calculating mathematical values and creating tables 
that were needed for science or the military.33 According to the before men-
tioned gendered labor division which associated masculinity with practical 
engineering, computers, whose work was regarded as monotonous and 
undemanding,34 were usually women and the work was feminized by claim-
ing that women would be more suitable for the repetitious, meticulous 
work.35 In the course of the Second World War, as Axis Powers and Allies 
competed for scientific and technological innovations which they hoped 
would pave the way for victory over the respective other, machine comput-
ing (instead of human computing) became one of the main goals on both 
sides. This development caused shifts in the meaning of the word “computer” 
— from describing a profession to defining a machine36 — and in the gen-
dered labor division around computing.37 Women played major roles in the 
work with the first machine computers which were developed and used 
during the Second World War and as computer historian Janet Abbate 
points out, a number of reasons can be found for the extraordinary circum-
stances which made such a seemingly progressive constellation possible: 
firstly, due to their confiscation into the military, the general absence of 
male workforces in all industries led to a perforce change of political will 

29 Plant, Zeros + Ones, 121.
30 Plant, 107.
31 Chun, Programmed Visions, 29.
32 Hayles, My Mother Was a Computer, 1.
33 Abbate, “Interpreten der Datenverarbeitung,” 101.
34 Plant, Zeros + Ones, 148.
35 Chun, Programmed Visions, 29.
36 Plant, Zeros + Ones, 151.
37 Abbate, “Interpreten der Datenverarbeitung,” 100.

  End-to-end

On the third page of a book called 
cyber-proletariat / Global Labour in the 
Digital Vortex, the author Nick thanks his 
wife	Anne	—	I	wonder	for	what?

45
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  OI — Other Intelligence

I went to a talk on the history of masculinity 
and learned that while that is a subject of 
university studies, the history of femininity 
is not. Now me, Alexa and Siri are doing 
our best to start writing it. 
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↔	 that encouraged women to adopt professional positions priorly reserved for 
their husbands and brothers. Secondly, the historically grown linkage 
between women and computing work mentioned above lowered the thresh-
old for women to enter more advanced, yet previously inaccessible areas of 
a field they already had a foot in. And lastly, programming as a profession 
was yet to mature and therefore had not been claimed exclusively masculine 
(and thereby out the question for women) yet.38 — “The profession was gen-
der neutral in hiring if not pay because it was not yet a profession,”39 as 
Wendy Chun puts it.
 Two large scale projects in which female programmers acted as key 
figures centered around the US American Electronic Numerical Integrator 
And Computer (ENIAC) and the British Colossus computers. In both projects, 
the machines were operated predominantly by women, even though while 
the ENIAC working group was comprised primarily of professional mathe-
maticians, the requirement for Colossus operators only consisted of a two-
weeks basic course.40 The two endeavors also fundamentally differed in their 
objectives: whereas the goal of the ENIAC was to automatize and speed up 
the calculation of ballistic tables, a task which until then had been executed 
manually by the human computers discussed above, Colossus had been built 
to decipher encrypted messages composed by the German Lorenz cipher. At 
least regarding Colossus and its fellow cryptanalysis device, Alan Turing’s 
bombe, it is well supported that these early computational machines con-
tributed in relevant ways to the end of the Second World War41 and inverse-
ly, the belief in their importance sped up developments in the field of com-
puter science drastically.42   
 The coincide of the Second World War and the development of the 
computer marks the beginning of a historical entanglement of computation-
al technology and military structures, which persists until today, as critical 
code scholar Wendy Chun argues.43 Software languages are informed by 
“imperatives that stem from World War II command control structures,” 
and have since then incorporated perverted versions of military command 
and control logics, where a giving a command equals immediate completion 
of that command, like in every military commander’s dreams.44 According to 
Chun, this structure was historically further intensified by the gendered 
hierarchies at work in computer endeavors during the Second World War. 
Taking a closer look at the gender relations in the seemingly progressive 
work environments, Chun lays out how hierarchies between male program-
mers and female operators were clearly defined through men commanding 
and women executing commands and how these very dynamics were 

38 Abbate,	100–101.
39 Chun, Programmed Visions, 46.
40 Chun, 101.
41 Chun, 100.
42 Chun, 104.
43 Chun, 29.
44 Chun.
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↔	 collided into in software logics.45 Chun illustrates how since then the rela-
tionship between men and machines has reproduced relationships like the 
one between Alan Turing and their “slaves” — a term Turing used for the 
female operators working with Colossus, which is also commonly used in 
many programming languages still today. Similarly the relationship between 
Grace Hopper (a renowned early female computer pioneer) and their super-
visor, which consists of Grace Hopper replying “Yes, Sir” to whatever the 
commander would say, mirrors the logic of computation with its command 
lines and control keys.46 In conclusion, Chun therefore warns us of “roman-
ticizing” the status of female computer operators, as cyberfeminists like 
Sadie Plant have in the past. Chun on the opposite points out that the ways 
in which gender hierarchies determined working environments in computer 
developments during the Second World War have manifested themselves 
into the command architecture of computational systems.47 Chun concludes:
One could say that programming became programming and software 
became software when the command structure shifted from com-
manding a “girl” to commanding a machine.48 
In the light of these findings, we may ask like media artist Hanna Haaslahti,49 
what computers would be like had they not been developed amidst and for 
war. As the following chapter serves to illustrate, the same question could 
be asked about the emergence of the internet, even if we are talking about a 
“cold” war this time. 

Packet switching for Cold War times: The emergence of the internet

While recognizing that the history of the internet is complex and can be 
told in numerous ways (for example as a tale of Californian hippie spirit car-
ried over into digital space) this chapter investigates one specific aspect of 
internet history by focusing on the historic entanglement of the military 
— more precisely of the US Department of Defense — with the development 
of the internet. After the Soviet satellite Sputnik 1 successfully orbited in 
space and caused paranoia of technological inferiority and hostile takeover 
in the United States, not only NASA was established in order to catch up in 
the so-called Space Race between the Soviet Union and the US, but also 
DARPA, the Defense Advanced Research Projects Agency.50 DARPA was 
launched in order to ensure US American leadership in terms of technologi-
cal progress by providing resources to pursue research projects working on 
the development of technologically sophisticated defense systems.51 By 

45 Chun.
46 Chun, 30.
47 Chun, 29.
48 Chun.
49 Haaslahti, class lecture, “Introduction to Media Art and Culture.”
50 Called ARPA between 1958 and 1972 and between 1993 and 1996.
51 Abbate, Inventing the Internet, 36.

∩	Turing,	Alan
Pioneer of computer technology. Turing is 
often	credited	for	inventing	the	first	com-
puter, the Turing machine. Turing was em-
ployed by the British Intelligence during 
the Second World War and substantially 
contributed to building machines that deci-
phered Nazi German secret messages. 
Alan Turing’s homosexuality was “over-
looked” during the Second World War. In 
1952, Turing was sentenced for homosex-
ual acts and forced to a hormone therapy. 
Turing started growing breasts. Two years 
later, they were found dead in their room, 
next to a half-eaten apple. 
Plant, Zeros + Ones, 100–102..
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“I used to like the internet.”
McCarthy,	“Six	Reflections	on	Algorithms	during	a	Pandemic,”	92.

51

↔	 providing a financial and structural framework, DARPA would come to play 
a major part in the implementation of the internet, as Janet Abbate demon-
strates in their detailed book Inventing the Internet.52 Abbate traces in great 
detail how the Arpanet, perhaps the most influential predecessor of the 
internet, was created at the cross-section of university research and military 
procurement, combining qualities of 1970s academic science environments, 
like unconventional approaches towards technology and open circulation of 
information with military values like “survivability, flexibility, and high per-
formance.”53 Abbate’s goal throughout the book is to emphasize the military 
involvement in the development of the internet, a motivation driven by 
their observation that historically, the military origins have been trivialized 
despite their massive impact on the internet.54 
 In order to make this impact graspable, Abbate for example dissects 
the rise of packet switching — nowadays a fundamental technique for all 
internet traffic — as an example of how military interests have historically 
intervened in technical decisions. Packet switching refers to the practice of 
dividing data into small blocks or “packets” before transferring them from 
one point of a network to another, so that each packet can be sent individu-
ally and along the route that is most efficient at that point. While from 
today’s perspective, it seems obvious that packet switching is a very effec-
tive way of maximizing traffic in any given network, Abbate highlights that 
before the Arpanet demonstrated a successful application of the technique, 
packet switching was subject to vibrant discussions about its usefulness and 
applicability and its success was far from predictable.55 The theoretical foun-
dation of packet switching is credited to Paul Baran, a researcher whose 
work was funded by the US Department of Defense in the 1960s and as 
Abbate lays out in a detailed review of Baran’s and their military supervi-
sors’ aspiration, the main motive for inventing the technique was to create 
“survivable communications” for military purposes.56 The threat of nuclear 
confrontation lingering in the air, Baran and the military officers overseeing 
Baran’s research agreed that distributed communication and decentralized 
network transfer were essential characteristics for any infrastructure strong 
enough to withstand “attacks,”57 and Baran’s concept of packet switching 
fulfilled these requirements.58 Even though packet switching was imple-
mented successfully only decades later by the Arpanet, Abbate’s profound 
analysis of its origins illustrates how deeply involved military funded and 

52 Abbate, Inventing the Internet.
53 Abbate, 5.
54 Abbate, 144. Of course, the book is 20 years old and since then, the military roots of the internet 

have been discussed more extensively. By now, the internet euphoria of the 1990s and early 2000s 
which is palpable in Abbate’s writing has certainly given way to a greater skepticism and disenchant-
ment of internet technologies. 

55 Abbate, 7.
56 Abbate, 9.
57 Abbate, 27. As Abbate notes, Baran’s wording involved terms like “raid,” “salvos,” “target,” “attack 

level,” and “probability of kill”. 
58 Abbate, 17.



5453

↔	 research in the United States has been with the development of the internet. 
 As this example shows, in opposition to the widespread belief that 
the internet was born out of a communal dream of global democratic free-
dom, critical scholars have localized the internet as a technology of military 
control and have pointed out the misconception inherent in prevalent 
romanticizing assumptions.59 If today Google’s parent company Alphabet is 
involved in the development of drone technology, military robotics and sur-
veillance technology,60 it becomes obvious that the military past of the 
internet continues to shape its present. The internet, just like computers 
and other digital technology is a result of historical circumstances and their 
social environments, which are always marked by political systems and 
negotiations of power.61 

59 Noble and Senft, “Race and Social Media,” 113; see also Chun, Updating to Remain the Same.
60 Noble, Algorithms of Oppression, 28.
61 Abbate, Inventing the Internet, 2.

  WWW

Ode to a dying species 
And yet, the internet does have holes and 
dark corners no screenlight ever hits and 
that’s why I am hanging onto it. Because 
of the weird, dirty, lonely places out there 
in the world wide web that are worth keep-
ing them alive. 
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“Cyborgs are us. Cyborgs are the crea-
tures that we have become at the close of 
the mechanical age. Cyborgs are made of 
many parts that are only partially together, 
that are always partial, that are continually 
in motion and in change, that are pieces 
of this identity and that identity, that are 
made	up	of	human	and	machine,	of	flesh	
and mechanics and electronics, muscle 
tone and hydraulics, the many, many dif-
ferent kinds of person, of identity that we 
have created and that are creating us.”
Sandy Stone in Treut, Gendernauts.
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Decoding:
From Cyberfeminism to Critical Code 
Studies and Back — Overview of Critical 
Discourses Around the Computational

In this chapter, my aim is to introduce critical theories and practices around 
the Computational Universe. Situating 1990s cyberfeminism as a reaction to 
the rapid rise of internet use and to the massive spread of personal comput-
ers, I set its appearance as starting coordinates, from which I spin threads 
into multiple directions both timewise and matter-wise, taking into consid-
eration its ancestors and successors on one hand and its siblings and cous-
ins from the family of critical thinking about the computational on the 
other hand. After a critical review of cyberfeminist approaches, I expand 
towards queer and Black cyberfeminism, postcolonial critique and critical 
race studies, eventually suggesting that critical code studies currently pro-
vide one of the sharpest and most inclusive lenses to examine the digital 
realm. 

1990s Cyberfeminism: Context & References

Cyberfeminism is a term coined by a number of groups and individuals 
working practically and/or theoretically towards a feminist application of 
computational technology. It emerged in the 1990s, when digital technology 
flourished and the internet had finally reached the status of a “mass medi-
um.”1 While cyberfeminists shared and amplified the general enthusiasm 
about the possibilities of the new digital media, they also took a critical 
stance towards the “gendered underpinnings of the discourses of computing 
and network society” and made them a site of negotiation by means of artis-
tic, activist and academic practices.2 Throughout the 1990s, cyberfeminist 
activities occurred in a number of places all over the world, most of them 
engaging with the early internet and what was then called “cyberspace” in 
general. In the beginning, the internet which was perceived by many as a 
sphere where “no one knew if you were a dog or a cyborg”3 and thereby 
provided the opportunity to experiment with categories such as gender, 
body or identity.4 
 According to media scholar Susanna Paasonen, who has extensively 
written about it, cyberfeminism can be interpreted not only as a reaction to 

1 Paasonen, “Revisiting Cyberfeminism,” 335.
2 Paasonen, 345.
3 Toupin and Hache, “Feminist Autonomous Infrastructures,” 22.
4 Wajcman, Technofeminism, 70.
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these new technological developments or spheres, but also as a response to 
the so-called second wave feminism of the 1970s and 1980s, which in the 
eyes of 1990s cyberfeminists had failed to engage with technology in a pro-
ductive and not dismissive way.5 Paasonen quotes from the editorial of the 
first Cyberfeminist International held in Kassel in 1998, where cyberfemi-
nism was sketched as a counter-project to “same-old feminism”6 and notes 
that cyberfeminists largely believed in the emancipatory potential of what 
was new media at the time.7 While most of earlier feminism maintained a 
pessimistic attitude towards technology and, in the words of Judy Wajcman, 
“tended to generate a fatalism that emphasized the role of technology in 
reproducing patriarchy,”8 cyberfeminism swung towards the opposite direc-
tion and in turn has been criticized retrospectively for its utopian and at 
times uncritical interpretation of digital technology.9 Indeed, in Zeros + 
Ones: Digital Women + The New Technoculture (1997),10 Sadie Plant, who 
Paasonen lists as the most read 1990s cyberfeminist,11 constructs computer 
technology and networks as inherently feminine. Based on a reading of com-
puter history that emphasizes female engagement, Plant claims that digital 
technology fundamentally differs from earlier, intrinsically patriarchal tech-
nologies and would therefore provide a suitable platform for establishing a 
new relationship between femininity, women and technology.12 
 Besides Zeros + Ones, one of the most well remembered cyberfemi-
nist contributions is the Cyberfeminist Manifesto for the 21st Century, a bill-
board collage displayed at a gallery in Sydney in 1991 by the artist group 
VNS Matrix, set by many as the birth of cyberfeminism, with phrases like 
“the clitoris is a direct line to the matrix“ or “we are the virus of the new 
world disorder.”13 Manifestos thereafter emerged as a recurring cyberfemi-
nist strategy — not without irony, as Paasonen notes14 — and it is therefore 
that the legacy of cyberfeminism comprises a number of manifestos, among 
them Sadie Plant’s manifesto Feminizations: Reflections on Women and Vir-
tual Reality (1996), The Bitch Mutant Manifesto (also by VNS Matrix, 1995), 
Nancy Paterson’s vivid essay Cyberfeminism (1992), the Old Boys Network’s 
100 Anti-Theses of Cyberfeminism (1997) and of course the manifesto all 
other manifestos borrow from and rely on, the “ur-text”15 of cyberfeminism 
(which never specifically identified as cyberfeminist) — Donna Haraway’s 
Cyborg Manifesto. 

5 Paasonen, “Revisiting Cyberfeminism,” 342.
6 Paasonen, “From Cybernation to Feminization,” 73.
7 Paasonen, 71.
8 Wajcman, TechnoFeminism, 13, 63.
9 Wajcman, 32.
10 Plant, Zeros + Ones.
11 Paasonen, “From Cybernation to Feminization,” 62. 
12 Plant, Zeros + Ones, 38.
13 cited in Paasonen, “Revisiting Cyberfeminism,” 337.
14 Paasonen, “From Cybernation to Feminization,” 73.
15 Gillis, cited in Paasonen, “Revisiting Cyberfeminism,” 341.

First published in 1985 in the Socialist Review, the captivating and visionary 
essay creates and cherishes the cyborg as a postmodern, post-gender figure 
that overcomes binarities as a “disassembled and reassembled . . . collective 
and personal” hybrid being between dichotomies such as female/male, 
human/machine or nature/culture.16 Affirming that science and technology 
are intertwined with capitalism, militarism and colonialism, the essay never-
theless insists on emancipatory, subversive approaches towards technology 
and refuses to surrender them to the “C3I,” the “command-control-commu-
nication-intelligence, the military’s symbol for its operation theory.”17 Rath-
er, it calls feminists to “code“ new subjectivities that resist the binary cate-
gories imposed on them by a history of patriarchal, colonialist “Western” 
science. It deconstructs naturalization as a cultural phenomenon, which 
brings about supposedly biological, binary categories like “man” and “wom-
an”18 and presumes that digital communication technologies play an import-
ant role in this fight. In a 2020 revision of the text and its meaning for 
cyberfeminist thinking, Cornelia Sollfrank, one of the founders of the cyber-
feminist Old Boys Network, recalls how Haraway’s cyborg became an iconic 
symbol for the softening of boundaries between dichotomies like the biolog-
ical and the cultural or the human and the machine. In their words, the fig-
ure of the cyborg was so gratefully adopted by cyberfeminists because it 
provided “a concrete conceptual tool for rethinking socialist-feminist politics 
in the age of technoscience.”19 Since its publication, The Cyborg Manifesto 
has been of great importance not only for 1990s cyberfeminists, but also for 
current reflections on media archaeologies, and it is astonishing how pre-
cisely it predicted many developments of the early 21st century.20 

Bodies in cyberspace

Haraway’s thinking also strongly affected Sandy Stone, “goddess of cyber-
space,”21 a pioneer of transgender studies and an important cyberfeminist 
thinker who studied with Haraway and, like many cyberfeminists, identified 
them as one of their greatest influences.22 Inspired by the figure of the 
cyborg and the collapse of categories, in 1991, Stone wrote her23 own essay 
Will the Real Body Please Stand Up?,24 which in turn became a cyberfeminist 
classic itself. Will the Real Body Please Stand Up? prominently examines the 
role of the body in a seemingly bodiless sphere like the internet and 

16 Haraway, “The Cyborg Manifesto,” 33.
17 Haraway, 34.
18 Haraway, 16, 33.
19 Sollfrank, preface to Beautiful warriors. Technofeminist Praxis in the Twenty-First Century, 4.
20 Nakamura, “Indigenous Circuits,” 919.
21 Treut.
22 “Allucquére Rosanne Stone / Sandy Stone: FAQ.”
23 Unfortunately,	I	could	not	find	out	which	pronouns	Sandy	Stone	prefers.	I	therefore	decided	to	use	

she/her.
24 Stone,	“Will	the	Real	Body	Please	Stand	Up?”
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  Real Virtuality

Biogirls, bioboys, bioandroids

“My body is all I have,” M. said with tears 
in their eyes when the only thing in the 
world that was theirs was threatening to 
betray them.

I am not very good at doing body.

59

Ɏ <body>

I	sit	down	and	try	to	fi	nd	out	where	inside	
my body this place of pain is situated. It is 
right inside my throat, under the small 
hole that connects neck and head with the 
rest of the body. Is it the ventilation sound 
of all the stand-by devices that makes me 
feel	the	way	I	feel?	
My body is resting in distance.

60

Ɏ
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ponders the consequences of the supposedly disembodied conditions “cyber-
space” produces. Stone, a trans woman herself, tells the well-documented25 
story of Julie Graham, an online character created by a middle-aged male 
psychiatrist who pretended to be Julie Graham, a disabled older woman, 
after he accidentally had been taken for a woman during an online confer-
ence. Successfully tricking his chat partners into believing that the person 
they were conversating with was Julie Graham, the psychiatrist’s real identi-
ty was eventually discovered and fueled discussions about the importance of 
the body in a what was perceived as disembodied cyberspace. Stone’s essay 
then is dedicated to cover a variety of complexities raised by the new virtual 
spaces and their meaning for gendered bodies. Eventually, the text draws a 
conclusion representative not only for feminisms since the 1970s general-
ly,26 but particularly for cyberfeminism, a field that has always been con-
fronted with visions of the abolition of the flesh:27 Stone emphasizes that 
the body is of great relevancy, however technological the times may be, and 
states that “forgetting about the body is an old Cartesian trick, one that has 
unpleasant consequences for those bodies whose speech is silenced by the 
act of our forgetting.”28 She refers both to Judith Butler’s concept of intelli-
gible bodies and to Gloria Anzaldúa’s Mestizas, boundary subjects who are 
never fully recognized by any community, but exist in the transitional state 
of the in-between.29

 Un-silencing and re-reading one of these transitioning subjects, Shu 
Lea Cheang’s 1998 net artwork Brandon,30 maybe the first net art piece in 
history,31 spins a visual and interactive labyrinth around topics like sexuali-
ty, gender and the body. The work refers to Brandon Teena, a transmale 
teenager who was murdered in 199332 and inspired Taiwanese-American 
media artist Cheang, accompanied by a multitude of collaborators, to create 
a one-year long performative piece that included several web interfaces, live 
chats and other performances, and an interactive installation at the Guggen-
heim museum and other institutions.33 One of the collaborators for Bran-
don, non-binary artist Jordy Jones makes an appearance in Gendernauts 
(1999), a documentary about the queer community in San Francisco, which 
also features before mentioned Sandy Stone. Jones is shown sitting in front 
of a huge grey computer, designing the Venus Extravaganza episode34 for 
Brandon.35 In this episode, a fictionalized Brandon Teena logs into a sex cha-
troom hosted by a fictional version of Venus Extravaganza — a transwoman 

25 see also Plant, Zeros + Ones, 113.
26 Paasonen, “From Cybernation to Feminization,” 71.
27 Paasonen, “Revisiting Cyberfeminism,” 345.
28 Stone,	“Will	the	Real	Body	Please	Stand	Up?”
29 Stone.
30 Cheang, Brandon. A restored version of the work is online at http://brandon.guggenheim.org/
31 Galloway,	“Certified	Virtual	Artist-Interview	with	Shu	Lea	Cheang.”
32 The	story	was	later	also	famously	pictured	in	the	Oscar	winning	film	Boys Don’t Cry	(1999).
33 Ho, “Shu Lea Cheang on Brandon.”
34 see http://brandon.guggenheim.org/credits/interface/roadtrip/index.html
35 Treut, Gendernauts.

∩	Turing	Test:
Concept of a behavior test to distinguish 
humans and machines. The idea to con-
struct	such	a	test	was	first	introduced	by	
Alan Turing, who called it “a sexual guess-
ing game.” Queer theorist J. Halberstam 
argues that both computer systems and 
gender performances depend heavily on 
imitation. 
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and ballroom performer who became widely known after their appearance 
in the 1990 documentary Paris is Burning and, like Brandon Teena, was 
murdered at a young age. Making Brandon Teena and Venus Extravaganza 
meet, Cheang’s artwork weaves together the lives and work of different 
icons of transgender history. The documentary Gendernauts in turn brings 
together different queer cyberfeminist positions, from Sandy Stone and her 
theoretical considerations about cyborgs and transitioning subjectivities to 
Jones’ interface design and programming for Brandon.
 One reason for me to describe these entanglement and overlapping 
between cyberfeminism and queer activities, both in terms of practices and 
personnel at length is to include trans and non-binary subjects and concerns 
into the history of cyberfeminism, as they are often overlooked by main-
stream receptions of cyberfeminism. Another, probably more significant rea-
son is that I suggest that it is particularly these trans and queer approaches 
to cyberfeminism which have created some of the most noble contributions 
to cyberfeminist legacy, and because it is particularly through these works 
that the importance of the body in seemingly disembodied spaces becomes 
screamingly obvious. 

Expanding 1990s cyberfeminism

Even though by now the computational is incorporated into almost every 
aspect of life and cyberfeminist concerns are far from outdated, cyberfemi-
nism as an influential and popular stream in art, academia and political 
activism dried out with the turn of the millennium.36 Paasonen identifies a 
variety of reasons for the decrease of cyberfeminist activities in the early 
2000s; on one hand external factors like the commercialization of the inter-
net with less and less space for experimentation spread disillusionment,37 a 
zeitgeist condensed in media scholar Geert Lovink’s words “We lost the 
war.”38 On the other hand self-inflicted factors like the dissociation from 
other feminist inquiries and the incapability to enter into a dialogue with 
them,39 the vagueness of cyberfeminism as a term40 and, last but not least, 
the dominance of and focus on “white Western (perhaps middle-class, per-
haps heterosexual) women” gnawed at the cyberfeminist spirit.41 As the pre-
vious paragraph sought to demonstrate, cyberfeminism has never been sole-
ly a project by White Western heterosexual cis-gendered women, but they 
do certainly dominate its common narratives. Accordingly, the next para-
graph will focus on non-White, non-Western views on cyberfeminism, start-
ing with Radhika Gajjala’s question, “What is the relevance of a Western(ised) 

36 Paasonen, “Revisiting Cyberfeminism,” 346.
37 Paasonen, 347.
38 Lovink, “Einleitung. Vorbereitungen auf ungewöhnliche Entwicklungen.” 12.
39 Paasonen, “From Cybernation to Feminization,” 75.
40 Paasonen, “Revisiting Cyberfeminism,” 349.
41 Paasonen, 344.

Power on/off

In the late 1990s, when I was still in pri-
mary school, I learned how to use Power-
Point at our family’s Windows98 comput-
er. I used it to tell stories based on the 
illustrations that came with the software. 
I let animals slide in with squeaking 
sounds and added cars and light bulbs. It 
felt like a mixture of a computer game and 
a theater play. 

Ɏ 

63



66

research and activism especially focusing on race as a decisive parameter for 
the analysis of digital media technology.53 In the following, I will outline 
some of the discourses these efforts have shed light on, slowly shifting focus 
from cyberfeminism to more current and less gender-focused critical con-
frontations with the Computational Universe.
 In opposition to the cyberfeminist belief that digital technology auto-
matically carries affirmatory notions which distinguish them from earlier, 
allegedly more patriarchal technology, scholars of critical race studies — just 
like many current digital feminists — read the history of the computational 
as one shaped by oppression at least as much as previous media technology. 
Referring to the history of the internet, digital media scholars Theresa Senft 
and Safiya Umoja Noble take stock of early utopian visions of cyberspace 
that filled the 1990s air, concluding: 
Given that the internet began as a project funded by the US military, 
extended through efforts of universities and delivered to the masses 
through	private	businesses	(all	historically	white	male-dominated	insti-
tutions),	the	dream	that	it	might	portend	an	inherently	democratic	
future has always been somewhat unrealistic.54 
Still, in their text on race and social media from 2014, they agree with 
Durham and Gray who emphasize that People of Color have been active par-
ticipants in online spaces from the beginning of the popularization of the 
internet onwards.55 Durham’s account of the Million Woman March in 1997 
serves to illustrate how tech-savvy cadre Black feminists made use of list-
servs, chatrooms and websites in order to spread their call and get orga-
nized and how this incident stands at the beginning of a long list of a com-
munity centered online work which feminists of Color have performed since 
then.56 Senft, Noble, Durham and Gray concur that it is particularly within 
social media and other community based online spaces where the presence 
of People of Color has shaped the ways digital spaces have been built, even 
if their participation was not encouraged in the first place. (→	Stille	Post) 
However, beyond acknowledging the commitment and agency of People of 
Color on the internet, critical race theory scholars, among them Senft, Noble 
and Gray, maintain that the internet and the Computational Universe in 
general continue to “embody hegemonic ideologies.”57

Digital hegemonies under critique

By rendering Whiteness and masculinity as the default “null“ against which 
all other positions are measured, digital technologies are built and re-built 

53 see	for	example	the	work	of	Lisa	Nakamura,	Wendy	Chun,	Safiya	Umoja	Noble	and	Ron	Eglash.
54 Noble and Senft, “Race and Social Media,” 113.
55 Noble and Senft, 111; Gray, “Race, Gender, and Virtual Inequality,” 178.
56 Durham, “Analog Girl in a Digital World.” 
57 Gray, “Race, Gender, and Virtual Inequality,” 178.

cyberfeminism to women in the South?”42 thereafter moving to a broader 
investigation of intersectional approaches to cyberfeminism.
 The cited question stems from a 1999 article in which renowned dig-
ital media scholar Radhika Gajjala confronts “mainstream” cyberfeminism 
with postcolonial realities and criticizes its oversimplified application of cat-
egories like “woman” and “technology.”43 Problematizing the positivism of 
common cyberfeminism, Gajjala questions whether the fact that more 
women are online would automatically be a sign of progress and equality,44 
a claim the discourse about the “digital divide” is stuck with still today. 
Gajjala discusses the relationships between women in the Global South and 
technology, which – contrary to White and European experiences – are 
shaped by colonialism and its implications.45 Following postcolonial think-
ing, Gajjala examines how the colonizing countries have historically con-
structed their self-perception as a tale of steady technological progress, in 
opposition to the supposedly “backward” and “underdeveloped” others, the 
colonized regions. Such conceptions not only superimpose a European defi-
nition of technology, but also dismiss the reason those regions are lacking 
social and economic infrastructures, which is the fact that their infrastruc-
tures were undermined and destroyed by the colonizers.46 These legacies, 
Gajjala concludes, are ignored by most (not all) cyberfeminist projects, 
which either brush off racial difference or advocate for technological 
“empowerment“ of those “underdeveloped” without recognizing the colonial 
and hegemonic thinking such terminology applies.47 
 In posthumous analyses of cyberfeminism Gajjala’s critique resonates 
and is extended, as when communication scholar Kishonna L. Gray explores 
Black cyberfeminism as a way to practice a more intersectional cyberfemi-
nism48 or when cultural critic Aisha Durham locates Hip hop feminism at 
the interface between cyberfeminism and Black media activism.49 Both texts 
criticize the “doubletalk”50 of 1990s cyberfeminism, which preaches diversity 
on one hand and falls short of (racially) diverse practices on the other hand. 
“Cyberfeminists have coffees in cyber-cafés, surf the Internet, and imagine a 
gender-free future in cyberspace,”51 Wajcman notes — but “fail to capture 
race and other identifiers,”52 Gray responds. Luckily, due to the persistent 
work of scholars, artists and activists from fields like critical race studies, 
postcolonial studies or Black feminist technology studies, the last two 
decades since the decrease of cyberfeminism have seen a great amount of 

42 Gajjala, “’Third World’ Perspectives on Cyberfeminism,” 616.
43 Gajjala.
44 Gajjala, 618.
45 Gajjala, 616.
46 Gajjala, 618.
47 Gajjala, 617.
48 Gray, “Exploring the Liberatory Potential of Black Cyberfeminist Theory.” 
49 Durham, “Analog Girl in a Digital World.” 
50 Paasonen, “Revisiting Cyberfeminism,” 344.
51 Wajcman, TechnoFeminism, 3.
52 Gray, “Race, Gender, and Virtual Inequality,” 176.
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around a master narrative of the technologically skilled White male body.58

To pinpoint at the many details in which the construction of this subjects 
manifests itself in the Computational Universe is one of the main motiva-
tions of critical and posthumanist approaches to digital media. Numerous 
sites and situations exemplify how the assumption of a normative subject 
leads to the exclusion and dismissal of all others. — If you are not 1, you are 
0. Posthumanist thinkers, most famously Donna Haraway and Rosi Braidotti, 
have described extensively how the humanist, European subject definition is 
tailored to a “white, male, heterosexual, urbanized, able-bodied” person 
“speaking a standard language and taking charge of women and the chil-
dren.”59 Humanism has historically rendered all other human and non-hu-
man actors into negative counterparts of this position, defined through their 
difference from what Braidotti calls the dominant subject.60  What further 
complicates the mechanism at work here is that the very process of assum-
ing the dominant subject as the norm is rendered invisible, which is why in 
terms of race, scholars have coined the term white invisibility in order to 
name this otherwise concealed phenomenon.61 While a humanist and exclu-
sionary subject definition dominates “culture” in general, critical media 
scholars argue that the Computational Universe carries the potential to 
intensify this imbalance. For example, Wendy Chun draws parallels between 
the paradox play with visibility and invisibility that software and interfaces 
employ and the similarly controversial mechanism the category “race” 
employs.62

 In their widely acclaimed recent book Algorithms of Oppression,63

Safiya Umoja Noble vividly substantiates this claim by exposing how Goo-
gle’s search engine not only reinforces, but actively generates racial bias. 
The list of questionable search results Noble has collected over a period of 
many years includes for example the “three teenagers” case, which revealed 
that to the search term “three Black teenagers,” Google replies with a series 
of mugshots among the first search results, while searching for “three white 
teenagers” will result in wholesome representations of White youth.64 Simi-
larly, the “doctor” search leads to a page full of White male bodies, whereas 
“nurse” leads to one filled with images of White females.65 While Google’s 
proponents claim that it is not the software that is biased, but the reality 
mirrored through its algorithms, Noble demonstrates how Google (and the 
same goes for Facebook and the like), in its nature “an advertising company, 
not a reliable information company,”66 acts according to financial interests 
in the first place, which essentially means to favor search results that 

58 Noble and Senft, “Race and Social Media,” 112.
59 Braidotti, “Metamorphic Others and Nomadic Subjects.” 
60 Braidotti, “Metamorphic Others and Nomadic Subjects,” see also Haraway, “The Cyborg Manifesto,” 60.
61 Noble and Senft, “Race and Social Media,” 110.
62 Chun, “Race and/as Technology or How to Do Things to Race.”
63 Noble, Algorithms of Oppression.
64 Noble, 81.
65 Noble,	82–83.
66 Noble, 5.

“We are not all humans, or not humans to 
the same degree…The “others” are struc-
tured with distressing regularity along the 
axes of devalorized difference. Normality 
is the zero-degree of difference.”
 Braidotti, “Metamorphic Others and Nomadic Subjects.” 
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generate high profits over results that are representative of reality or even 
deliberately diverse.67 Besides the financial motivation (rooted in neoliberal 
capitalist logics), Noble identifies another critical reason why discrimination 
is inscribed into computer code68 and internet technologies center around 
Whiteness and masculinity,69 which lies in the identities and opinions of 
those working at the core of computational technology, like programmers, 
computer scientists and network engineers.70 Thereby Noble underlines 
how, even though the Computational Universe wants us to believe other-
wise and covers itself in an air of mystery,71 all the decisions algorithms and 
other code execute are results of decisions made by human beings who 
draft, model and finalize these algorithms and, more generally, write the 
code digital technology relies on.72

Wizards	of	O.S.	–	Diversifying	the	“brogramming”	scene	

At least from the 1960s onwards, the average programmer identity seems to 
have been cohesive with the dominant subject described above and, as 
numerous examples illustrate, “community” itself has done little for this to 
change. Concerning the “invention” of the internet, Janet Abbate thoroughly 
investigates the informal recruiting style of DARPA, which led to an exclu-
sive “‘old boy’ network,” within which those on the inside enjoyed infinite 
support, while those on the outside were left without a chance to include 
their talent and voices into the co-creation of the internet.73 Abbate con-
cludes that after all, the internet was created by “a self-selected group of 
experts.”74 Sandy Stone (who was working in the field from the very begin-
nings), contemporary witness of the emergence of Silicon Valley and the 
“technospiritual bumptiousness” it displayed, described the exclusionary, 
megalomaniac mindsets domineering in Silicon Valley already thirty years 
ago, quoting from the opening sentence of a 1970s virtual community con-
ference leaflet: “We are as gods and might as well get good at it.”75 (a trib-
ute to Stewart Brand’s words in the counter culture publication The Whole 
Earth Catalogue). The northern Californian software industry baptized as 
“Silicon Valley” by a local newspaper in 1971 has since then worked diligent-
ly on its reputation as a mythical center of rebellious and innovative cre-
ation.76 While appropriating “catch-all Eastern mysticism,“77 none of the 

67 Noble,	36–38.
68 Noble, 1.
69 Gray, “Race, Gender, and Virtual Inequality,“ 178.
70 Noble, Algorithms of Oppression, 2.
71 Chun, Programmed Visions, 54.
72 Dufva and Dufva, “Metaphors of Code,” 98.
73 Abbate, Inventing the Internet, 54.
74 Abbate, 127.
75 Stone,	“Will	the	Real	Body	Please	Stand	Up?”	
76 Bachmann, “Silicon Valley,” 67.
77 Stone,	“Will	the	Real	Body	Please	Stand	Up?”	69

∩	Operating	System	/	O.S.:
The system that operates, the structure 
that governs. In French, an operating sys-
tem is literally called “système d’exploita-
tion,” exploitation system. Then again, in 
Icelandic, the word for computer is “tölva,” 
a	fusion	of	tala	(number)	and	völva	(proph-
etess).	In	Finnish,	computers	are	called	
“tietokone,” which translates into knowl-
edge machine.
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computer enthusiasts working in Silicon Valley must have paid attention to 
the Indigenous workers manufacturing electronic chips — the material foun-
dation for all computational technology — at US factories next door 
(→	Weaving	Patterns).78   
 Referencing self-conceptions of even earlier computer programmers, 
Wendy Chun confirms these observations through the voice of John Backus, 
developer at FORTRAN in 1950s, who retrospectively recalls how those 
selected into the inner circle took “chauvinistic pride” in their work and saw 
themselves “as members of a priesthood guarding skills and mysteries far 
too complex for ordinary mortals.”79 With this ancestry in mind, Google’s 
discriminatory employment practices80 and its employees’ mindsets81 are less 
of a surprise and more of a historical consistency that marks a straight line 
from the “high-tech cowboys”82 of the early days of computer science to the 
technolibertarian “BroGrammers”83 of the last two decades’ network science. 
Yet, just because someone is a White heterosexual man, that does not auto-
matically make that person a sexist or racist84 and indeed, I argue that the 
worldviews of those steering the algorithmic world (and thereby accumulating 
great power over that world’s inhibitors) matter more than their identities. 
 However, looking for example at the probably most prominent figure 
from the “scene,” Mark Zuckerberg, and the genesis of Facebook, it becomes 
“increasingly difficult to separate”85 (as Noble notes referring to Google) a 
programmer’s identity, their worldview and the code they write: As docu-
mented in Harvard’s student newspaper and elsewhere, in 2003, while a stu-
dent at Harvard and just before they launched the first version of Facebook, 
Zuckerberg created a page called Facemash which displayed photos of their 
fellow female students, placing two photos next to each other and letting 
users choose the “hotter” person after which a code written by Zuckerberg 
ranked the pictures according to the votes.86 While creating Facemash, 
Zuckerberg not only hacked into student dormitories’ websites to gather the 
photos, but also documented their own activities on a blog entry, which 
starts with the words “Jessica A — is a bitch.”87 As the original newspaper 
article from Harvard Crimson states, it was mainly due to outrage about 
Facemash channeled in the e-mail lists of Fuerza Latina and the Association 
of Harvard Black Women that the site went down and Zuckerberg was fac-
ing administrational investigation.88 In view of stories like this — and the 

78 see Nakamura, “Indigenous Circuits.”
79 Backus, cited in Chun, Programmed Visions, 42.
80 Noble, Algorithms of Oppression, 2.
81 Booth and Hern, “Google Employee Fired over Diversity Row Considers Legal Action.” Former 

Google software engineer James Damore circulated an “antidiversity” manifesto, in which they claim 
that	women	were	biologically	less	suited	to	work	in	technological	fi	elds	or	be	in	leading	positions.

82 Haraway, “The Cyborg Manifesto,” 45.
83 Strick and Dietze, “Der Aufstand der Betamännchen.”
84 Flanders, “Building Otherwise.” 
85 Noble, Algorithms of Oppression, 2.
86 Kaplan, “Facemash Creator Survives Ad Board.”
87 Hoffman, “The Battle For Facebook.”
88 Kaplan, “Facemash Creator Survives Ad Board.”

      parentElement

Or maybe it started much earlier, when I 
was a teenager and my sister was one, too,
and she self-taught herself to write pro-
grams and code games that I had to test-
play, but then my mother got scared that 
my sister would get socially isolated be-
cause of spending her time in front of a 
screen instead of meeting other people 
and	she	forced	my	sister	to	fi	nd	other	
hobbies. 

I don’t blame my mother.
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sheer amount of stories like this — it is more than understandable that many 
critical media scholars call for more diversity amongst coders and deem 
access to ICT (information and communication technology) education for 
minorities and women as the essential cure against discriminatory digital 
technology.89 

Nevertheless, while diversifying the cast has been a widely acknowledged 
goal in the fight for a more just Computational Universe for decades, in 
countries like the US it is far from becoming a reality.90 As research about 
ICT education and its complexities shows, the reasons are manifold and 
deeply rooted in general constructions of gendered and racialized labor divi-
sions. In Technofeminism, Judy Wajcman not only describes how technolog-
ical competences are constructed as a key feature of masculinity and are 
thereby constitutive for male professional identity (→	Hi-fi), but also exam-
ines how this bond forecloses female and feminine connections to technolo-
gy and science.91 Wajcman points to studies about the underrepresentation 
of women in science education which have shown that one of the main 
explanations for the consistently small participation of females in the field 
is the cultural construction of femininity. They conclude that in order for 
women to successfully pursue a career in technoscience, they have to imi-
tate features of masculinity, a process stripping away parts of their gender 
identity, while men can only be assured of their masculinity when entering 
into technological working environments.92 Interestingly, it is particularly in 
the geek and nerd culture around computer science where masculinity and 
Whiteness are echoed the loudest, as Ron Eglash has suggested93 and 
research about what researchers have come to call “beta-males” confirms.94  
 Computer science is an obvious example of academic fields that 
emphasize gender neutrality on one hand, but orient themselves towards 
male dominated areas within the field on the other hand.95 Focusses within 
scientific disciplines like computer science shift over time, sometimes stress-
ing practical field work, sometimes mathematical brainwork, sometimes 
curiosity and sometimes technical competency, but they always – not neces-
sarily intentionally – adapt with high flexibility to the image of masculinity 
present at the time, thereby rendering those areas less meaningful that are 
occupied primarily by women.96 In the case of computer science, the fusion 
with masculinity omnipresent today took place only in the 1960s, after the 
female human computers working in the field in the first half of the 20th 

89 for example Wajcman, TechnoFeminism, 126; Dufva and Dufva, “Metaphors of Code,” Noble, 
Algorithms of Oppression, 25.

90 The female share of computer science degrees has halved from over 30% in the 1980s to 18% in 
the	years	2008	–	2016.	see	“Digest	of	Education	Statistics,	2019.”	

91 Wajcman, Technofeminism, 14-15.
92 Wajcman.
93 Eglash, Race, Sex, and Nerds	(2002),	cited	in	Dunbar-Hester,	“Beyond	‘Dudecore’?”	132.	
94 Strick and Dietze, “Der Aufstand der Betamännchen.”
95 Paulitz, “Die ‘feinen Unterschiede,’ ”	123–125.
96 Paulitz.
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When I opened the thread again after a 
few days, the question had been viewed 
324 times and closed “as unclear what 
you’re	asking”	by	five	users.	However,	I	
could still see all the replies and com-
ments, varying from “What are you trying 
to	achieve”	over	“CS	(computer	science)	
is	a	field	mainly	populated	by	males,	like	
nursery is for females, grow a thick skin 
and embrace it” to accusing me of being 
“paranoid	and	need(ing)	psychological	
help” by a user with the promising name 
problemofficer. 

On the right side of the screen, I was of-
fered “related questions” like “What to re-
member when supervising female PhD 
students?”	“Is	there	‘rampant	anti-male	
bigotry’ in academia, and if yes, how does 
it	manifest?”	and	“What	was	offensive	
about the ladies lingerie department joke, 
and how can I avoid offending people in a 
similar	way?”	
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century had been replaced by machines (→	Hi-fi) and “programming’s cleri-
cal, feminine underpinnings” had been buried under the emergence of com-
puter science as an engineering and academic discipline.97  

Critical Code Studies

As this excursion into computer science as a professional field made clear, 
providing access to others than the dominant subjects is neither an easy nor 
a quick solution in the quest for a more just sociotechnological Computa-
tional Universe. Media scholars like Wendy Chun, N. Katherine Hayles, Tara 
McPherson and Lisa Nakamura therefore underline that for an integrated 
critique of computational technology it is essentially important not to end 
the discussions with demanding a change of personnel, but begin it with a 
critical analysis of the codes, scripts and artefacts involved in the creation of 
the digital realm. As Chun states: “The code, rather than the programmer 
rules.”98 Critical code studies therefore look beyond identity focused debates 
about access to ICT education, beyond similarly driven discussions about 
access to computer technology in general, and lastly, beyond a mere surface 
critique of digital media, which remains stuck at the screen level.99 Scholars 
of critical code and software studies deem it unavoidable to look at digital 
media themselves and at their sociotechnological histories, rather than at 
the screens and images they produce100 in order to make sense of the cul-
tural logic of computation and its outcomes, like programming languages, 
databases, interfaces or media archaeologies.101 Critical code studies102 were 
first labelled around 2010 as an interdisciplinary, heterogenous discipline 
merging cultural analysis, critical theory and studies of code and the com-
putational103 in order to mediate what Rosi Braidotti describes as mediana-
turecultures.104 In an effort to “historicize and politicize code studies,”105 
scholars center their research around the mutual impact cultural and com-
putational systems have on each other and dissect how power relations and 
political paradigms are baked into digital technologies.
 While the postcolonial digital studies pioneered by Lisa Nakamura 
concentrate on colonialism, race and the postcolonial digital condition, 
other research within critical code studies centers around the gendered 
implications of digital technologies, for example Ari Schlesinger’s project on 

97 Chun, Programmed Visions, 46.
98 Chun, Programmed Visions, 19.
99 McPherson, “U.S. Operating Systems at Mid-Century,” 23. 
100 Nakamura, “Indigenous Circuits,” 920.
101 see for example Hayles, My Mother Was a Computer, 8; Nakamura, “Indigenous Circuits,” 920, 

McPherson, “U.S. Operating Systems at Mid-Century.” 23.
102 see www.criticalcodestudies.com for more  
103 McPherson, “Designing for Difference,” 179-180.
104 Braidotti, “The Critical Posthumanities,” 383.
105 McPherson, “U.S. Operating Systems at Mid-Century,” 34.75

“Reading visual representations available 
to us through computer interfaces or
remediations of other visual forms without 
attending to software’s procedural
codes, its hardware, its infrastructures, its 
histories, and its racial and gender
formations is to miss the point of what the 
digital is.”
Nakamura, “Indigenous Circuits,” 937.
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the potentiality of a feminist programming language106 Many queer interpre-
tations of code and its history have also arisen at the intersection of art and 
academia.107 Scholars like Chun, McPherson and Alexander Galloway address 
the general entanglement of the Computational Universe with neoliberal 
governance systems that produce new types of authorities and political con-
trol108 and Katherine Hayles examines code as the “new world language” 
which challenges our understanding of language systems more generally.109 
 In a first review of critical code studies from 2014, McPherson notes 
how difficult it can be to establish connections between code, computational 
systems and cultural critique, pointing to the obfuscating, bracketing nature 
of code itself which conceals any correlations between the neatly partitioned 
units it fabricates by dividing “object from subject, cause from effect, con-
text from code.”110 In order to overcome the fragmentations provoked by 
the “worldview of code,”111 McPherson calls for hybrid practices that cross 
the boundaries between critical theory and computer science, between 
humanities and engineering, art and theory in order to escape the “small 
field-based boxes” researchers and artists find themselves encapsulated in.112 
Insofar, critical code studies can learn one thing from 1990s cyberfeminism: 
the collision of artistic, academic and activist practice.
 

106 Schlesinger, “Feminism and Programming Languages.”
107 see Ruberg, Boyd, and Howe, “Toward a Queer Digital Humanities” for an overview.
108 see Chun, Programmed Visions; Galloway, “Language Wants To Be Overlooked,”; McPherson, 

“U.S. Operating Systems at Mid-Century.”
109 see Hayles, My Mother Was a Computer.
110 McPherson, “Designing for Difference,” 181. 
111 Hayles, My Mother Was A Computer, 16.
112 McPherson, “U.S. Operating Systems at Mid-Century,” 35.
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≈	 Binary Logics
Two recent documentaries, The Cleaners (2018)1 and The Moderators (2017)2

depict the work of so-called “content managers,” low-paid workers at the 
margins of digital economies whose job it is to click through photos and 
videos uploaded on social media platforms like Facebook, YouTube, Insta-
gram or Twitter and decide whether what they see should be deleted from 
the platforms or not. Sifting through thousands of images and videos per 
day, these “cleaners” are supposed to delete violent, sexual and illegalized 
content, applying a binary yes/no system. Through their mouse clicks, high-
ly complex, culturally connoted and context-sensitive questions like what is 
considered violent or sexual are broken down into a simple matter of Yes or 
No, Ignore or Delete, rendering all context and complexity that comes with 
such questions obsolete.3 Binary logics like this underlie computational pro-
cesses, which are constructed upon the binary numerical systems, consisting 
of only two different signs, 0 and 1, and upon binary distinctions like the 
Boolean operators true and false. As critical scholars suspect and the yes/no 
logics of content labor discloses, the fact that binary coded computers are 
capable of describing highly complex information only by distinguishing 
between two different states reinforces the belief that organic processes or 
culturally complex questions like “Is this violence?” too, could be reduced to 
a machinic yes/no logic.4 (→	Binary	Logics)
 Digital computing makes it possible to not only present any other 
number using only two signs, but also to represent letters, words, sounds or 
other information that can be partitioned into countable units using only 
those two signs.5 Translating the two oppositional states 0 and 1 into two 
concrete electronic signals is the foundation of binary computing, where “all 
operations depend on the ability of the machine to recognize the difference 
between one and zero,”6 as N. Katherine Hayles underlines. Binary logic dif-
fers fundamentally from human thinking and acting, which can neither be 
encapsulated into discrete digital units nor reduced to two states only, and 
it is therefore problematic to maintain that every aspect of human life, 
every information, every thought and emotion could be represented by the 
digital bits of computer code.7 In translating analog information — which by 
nature is usually neither digital nor binary — into zeros and ones, binary 
computing disposes of “context and embodiment,”8 like when a face is 
scanned by a digital camera which decomposes it into pixels organized on a 

1 Riesewieck and Block, The Cleaners.
2 Cassidy and Chen, The Moderators.
3 Rothöhler, “Informationen, die Bilder haben. Zur Moderierbarkeit von visuellem Content,” 88.
4 Hayles, My Mother Was a Computer, 60.
5 Weibel, Editorial to Open Codes — Living in Digital Worlds, 3.
6 Hayles, My Mother Was a Computer, 45.
7 Dufva and Dufva, “Metaphors of Code,” 108. 
8 Chun, Programmed Visions, 139.

“I sort of loved zeros and ones for a long 
time.”
Lillian Schwartz, pioneer of computational art, in Rubin, Lillian Schwartz, 2:30. 

“The zeros and ones of machine code 
seem to offer themselves as perfect 
symbols of the orders of Western reality.”
Plant, Zeros + Ones, 35.
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grid, analyzes each of these pixels, performs a number of calculations on 
them and finally declares: “You are a White woman, smiling. Very low risk.” 
(→	Making	Faces) In sum, binary computing, the “worldview of code,”9 as N. 
Katherine Hayles calls it, both creates oversimplified representations of the 
messy, analog human relations10 and stimulates the belief that this mess 
ultimately originates and transfers into binary logics, too. 
 Importantly though, binary logics have been embedded into cultural 
belief systems long before computing popularized them, as they are deeply 
engraved into Enlightenment philosophy and its binary compositions — from 
Hegel’s master-slave dialectic to binary gender constructions and the demar-
cation from “Western” to “Eastern” culture.11 The subject of humanist phi-
losophy has always been constructed against its “negative counter-image,”12 
and it can therefore only exist in opposition to the “other,” the primitive, 
nonhuman, Black, female, sick, oriental, dirty,...animal/woman/machine/... 
The binary distinctions between subject and object, nature and culture, 
physical and metaphysical are the solid ground humanist thinking rests 
upon until today.13 Accordingly, the binary logics of the computational have 
to be read as a continuation of the binary logics inherent in a dominant cul-
tural system like Enlightenment philosophy.14 Common coding expressions 
like Master/Slave or the names of electrical connectors (male/female) are 
just the most obvious examples of how binary computation mirrors and 
effectuates binary compositions inherent in “Western” philosophy. But also 
phenomena like the one described at the beginning of this chapter can be 
considered a result of the backlash from one binary system to the other. 
Undeniably, binary computers and binary conceptions of the world inform 
each other.
 However, the cultural logic of opposite poles deeply rooted in 
Enlightenment thinking and in binary computing has been contested and is 
continuously challenged by queer and posthuman thinking which dismantle 
and subvert the underlying dichotomies of the binary.15 In their artwork 
Some Queer Fragments: The Territory,16 the artist Elburuz Fidan for exam-
ple quite literally illustrates the in-betweens of binary constructions by 
designing new forms to decorate the nuances that take shape between here 
and there, between one and the other, filling the vacuum between two 
recognizable points. Taking a similar approach, even though probably less 
excited about the concept, artist and dancer Jamila Johnson-Small writes 
about their body being “just a niche” squeezed into the small space between 

9 Hayles, My Mother Was a Computer.
10 Steyerl, “A Sea of Data,” 19.
11 Pinkrah, “The Digital Has Been around for a While,” 23.
12 Braidotti, “Metamorphic Others and Nomadic Subjects.”
13 Ferrando, “Posthumanism, Transhumanism, Antihumanism, Metahumanism, and New Material-

isms,” 28.
14 Pinkrah, “The Digital Has Been around for a While.” 23.
15 Sollfrank, preface to Beautiful warriors. Technofeminist Praxis in the Twenty-First Century, 6. 
16 Fidan, Some Queer Fragments — A Territory, 
 See	https://artisticphd-hfkbremen.net/candidate/elburuz-fidan/about
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nature/culture — man/woman — human/
machine — Black/White — male / female 
— human / animal — primitive / civilized 
—  Black / technology — Africa / modern-
ism — master / slave — public / private 
— mirror / eye — body / mind — self / 
other — human / nonhuman — reality / 
appearance — whole / part — active / 
passive — right / wrong — truth / illusion 
— total / partial — God / man — left / right 
— light / dark — clean / dirty — on / off 
— good / evil — true / false — sanity / 
madness — sense / nonsense — West / 
East — north / south — masculine / femi-
nine — 0 / 1 — inside / outside — health / 
sickness — penis / vagina — emotion / 
reason — subject / object — organism / 
machine — theory / practice — archive / 
interpretation — text / image — database 
/ narrative — intuitive / rational — natural / 
artificial	—	art	/	science	—	objectivity	/	
subjectivity — physical / metaphysical 

≈	
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∩	analog:
as opposed to digital: not dividable into 
countable units. Analog does not neces-
sarily refer to old, outdated or non-compu-
tational processes, but is often contrasted 
to digital technology. Analog photography 
for example is based on liquid materials, 
thus uncountable, while digital photogra-
phy divides images into discrete, count-
able pixels.  
	Cramer,	“What	Is	‘Post-Digital’?”	15.

zero and one.17 And Stafford, one of the protagonists of the documentary 
Gendernauts (1999), suggests to replace the Boolean if/else paradigm by an 
and/and logic when they find that the only possible answer to the question 
“Are you a boy or a girl?” is “Yes.”18 Allowing for the simultaneity of suppos-
edly exclusionary modes of being (like boy and girl), these symbolic decon-
structions question binary compositions and liquidate the boundaries 
between predominant dichotomies.  
 Yet, while most queer interventions starkly question the binary 
coded cultural systems which also manifest themselves in the language of 
the computational, they leave the material reality of binary computers more 
or less undisputed. By contrast, Wendy Chun and N. Katherine Hayles have 
closely examined the material conditions of computers and exposed that 
even within digital systems like computer hardware “lies a messy, noisy 
world of signals and interference” which is ignored and concealed in com-
monplace narrations of the digital as a site of unambiguous clarity.19 They 
lay emphasis on the fragility of binary code, which is repeatedly exposed to 
ambivalent signals and only through constantly filtering out noise, glitches 
and other ambiguities is capable of upholding binary clarity.20

 Taking these findings as a starting point, artist-designers-researchers 
Loren Britton and Isabel Paehr, who work together as Melt on the material 
conditions of computational technology, investigate further on the dirtiness
of computers. In their video work Heating Matters / Change Flux (2020),21

which is accompanied by a bug report (a subversive adaption of a complaint 
form commonly used amongst programmers), they document their results 
from measuring electrical voltages like the ones inside computers, which are 
supposed to fit either 1 or 0. What they find out is that most of the times, 
the values slightly mis-hit/mis-fit and only with the help of an artificial fil-
ter, those very specific numbers just above 0 or just below 1 can be rectified 
in line with the binary requirements of the computational logic. Melt there-
fore conclude that “the universe is not ok with binary logics,”22 and argue 
that all binary systems are fabrications, not only the ones so predominant in 
Enlightenment philosophy, but also the very material, physical realities 
underlying digital computing. This discovery underlines Chun’s and Hayles’ 
observation that the computational is not as binary as it seems and at the 
same time it questions the humanist culture-nature dichotomy. Melt con-
clude that naturalizing the binary as an allegedly undeniable physical reality 
can only serve to make an unstable system seem stable and cover the labor 
that is needed to make a noisy, non-binary physical reality look like an 
unambiguous, binary truth. It is through such very material experiments 

17 Johnson-Small, “Fingers on My Desire/_is My Body Just a Niche,” 100.
18 Treut, Gendernauts.
19 Chun, Programmed Visions, 139.
20 Hayles, My Mother Was a Computer, 45. 
21 Paehr and Britton, Meltionary. Heating Matters / Change Flux, see trailer: 
	 https://www.youtube.com/watch?v=byO2z0_7v9k
22 Britton and Paehr, “Bug Report: Binary Logic, Access Copy.”
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Increased Voltage

I liked dating websites better when I could 
still browse through endless lists of pro-
fi	les.	Now	it’s	all	swiping,	always	just	right	
or left. Usually, after two or three sugges-
tions,	there	is	a	profi	le	that	is	neither	Yes
nor No for me. That’s the point I normally 
leave. I recently thought that I should 
probably try to place an ad in a magazine, 
like when I was a teenager. 

that it becomes most obvious how deeply infiltrated predominant percep-
tions of the world are with binary logics.

87
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“Weaving is for oppositional cyborgs.” 
 Haraway, “The Cyborg Manifesto,” 46.

“Textile themselves are very literally the 
software linings of all technology.”
Plant, Zeros + Ones, 61.

“The distinctive characteristic of the Ana-
lytic Engine is…the introduction of the 
principle with Jacquard devised for regu-
lating, by means for punched cards, the 
most complicated patterns in the fabrica-
tion of brocaded stuffs.”
Ada Lovelace, cited in Plant, 18.

░ Weaving patterns 

In 2018, the 4-year long development of an automated recruiting tool for 
software developing and technical positions at Amazon was discontinued, 
after it turned out that the algorithms had sorted out applications by female 
applicants. Even though no gender was stated in the applications, the algo-
rithm, which had been trained with applications from the last ten years, 
downgraded applications which included the word “women’s” (as in “Wom-
en’s chess club”) or the names of all-women colleges. 23 As this example 
shows, historic constructions of femininity standing in opposition to tech-
nology (→	Hi-fi) continue to manifest themselves in current digital environ-
ments. This image will further explore the role of feminized technologies 
for the development of computational systems, tying together the loom, the 
punch card and the computer chip into a braid of digital history. Problema-
tizing the feminization and racialization of textile craft work, I investigate 
the different roles textile technologies takes in the discourses on femininity, 
race, and computational technology, from the binary woven patterns of the 
Jacquard loom to the perverted implementation of pattern recognition in 
algorithmic processes like the one used for Amazon’s recruiting tool.
 The cited quotes indicate that Ada Lovelace, Sadie Plant and Donna 
Haraway all agree on the significance of feminized technologies like weav-
ing and textile creation for the formation of the Computational Universe, 
and it is generally agreed that digital languages and binary code trace back 
to early textile production machines like the loom.24 As Ada Lovelace 
observed while working on the concept of the Analytical Engine in the 
1840s, the Jacquard loom with its use of punch cards was one of the most 
sophisticated machines at its time and perhaps the first programmable 
machine ever.25 Weaving has always been a binary digital technology that 
relies on a matrix which allows only yes/no distinctions and the punch 
cards used in the Jacquard loom made it possible to plan, memorize and 
repeat the binary patterns of woven textiles. Cyberfeminists like Sadie Plant 
first pointed to the unmistakable historical links between textile production 
and digital computing and emphasized the unique communality between the 
loom and the computer. In Zeros + Ones, Plant in a highly unorthodox 
manner blends bits of the history of textile production with folklore story-
telling, Ada Lovelace’s writings, Sigmund Freud’s rather banal analyzes of 
weaving and femininity26 and, last but not least, software production. 
Despite the rather straight lines between the loom, the punch card and the 

23 Dastin, “Amazon Scraps Secret AI Recruiting Tool That Showed Bias against Women.”
24 Pinkrah, “The Digital Has Been around for a While,” 22.
25 Schröter, “Bilder weben, Musik komponieren,” 69.
26 Plant, Zeros + Ones, 24. According to Freud, weaving and plaiting are the only techniques women 

have	invented,	in	an	attempt	to	infinitely	reproduce	their	pubic	hair	and	cover	the	“shameful	
‘deficiency’	of	the	female	sex.”	89
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computer, Plant takes numerous backroads to explore the connections 
between weaving, networking, needlework, the world wide web, wires, 
threads, cables, yarns, matrices and the feminization any textile related 
technology has been subjected to. Drawing on the double meanings of all 
these metaphors which have been adopted from textiles by computer tech-
nology allows Plant to formulate phrases like the following: 
Weaving was already multimedia: singing, chanting, telling stories, 
dancing, and playing games as they work, spinsters, weavers and 
needleworkers were literally networkers as well.27 
 The communal, sociable aspect of textile work, traditionally done in 
groups, where the process can carry as much meaning as the finished prod-
uct is also emphasized in the context of Indigenous and Black knowledge 
production, which has been linked to computational technologies more 
recently. Communication scientist Angela Haas maps out how American 
Indian practices have included multimedia storytelling and hypertext in the 
form of traditional wampum belts (long before Vannevar Bush and other 
“Western” scientists were able to imagine such concepts), storing and 
retrieving community memory in interactive, nonlinear ways.28 Artist-
researchers have investigated West African textile production and its strong 
relationship to code and computing, a relationship that is also based on the 
loom, the punch card and weaving as a form of writing binary code which is 
deeply intertwined with traditional textile making in West Africa. The spe-
cific characteristics of West African weaving suggest a unique and intensi-
fied relation to binary and computational technologies: Textiles created by 
the Yoruba people of West Africa pick up symbols and signs used in analog 
computing, for example movement patterns of sound waves, and connect 
them to spiritual practices.29 Encrypted messages of resistance against the 
colonial regimes woven into textiles by West African Creole people speak 
about Creolization as a practice of de- and encoding the colonizers’ languag-
es and about the potential of weaving as Creole code, as Filipa César’s video 
work Quantum Creole (2020)30 implies.31 The rediscovery of vernacular tech-
nological knowledge is embedded within larger discourses on Blackness, col-
onization and the computational which have a long history that is still con-
tinuing today.32 Accordingly, we can now see that have textile creation and 
production have not only been feminized and trivialized, but also have they 
been overlooked as a rich historical source of digital African knowledge 
which establishes an “intimacy between Blacks and technology”33 that 
undermines and subverts common “Western” perceptions of technologically 
illiterate Black people. 

27 Plant, 65.
28 Haas, “Wampum as Hypertext,” 77.
29 Eglash	and	Bleecker,	“The	Race	for	Cyberspace,”	358–61.
30 César, Quantum Creole.
31 Paulino, Filipa César: crioulo quântico, 3.
32 Pinkrah, “The Digital Has Been around for a While,” 22.
33 Chude-Sokei, Introduction to The Sound of Culture, 7.

However, as Lisa Nakamura’s eye-opening research on Navajo women work-
ing in computer chip manufacturing around 1970 shows, this otherwise 
deprived intimacy may also be exploited towards opposite ends and even be 
imposed from the outside if it serves White corporate interests.34 Nakamura 
analyzes internal and external receptions of the Fairchild Semiconductor 
plant, one of the earliest and biggest US computer chip manufacturers.35 
The plant was settled on Navajo land in Shiprock, New Mexico in 1965, 
attracted by low wages and the assumed docility of the indigenous work-
forces and was closed in 1975 after uprisings against the exploitative work-
ing conditions. Yet, as Nakamura carves out in a sharp line of thoughts, on 
the surface and in advertising brochures, the company justified and glorified 
the “partnership”36 between the company and the Indigenous women by 
highlighting and naturalizing the women’s “manual dexterity and affective 
investment in native material craft.”37 Fairchild claimed that due to the their 
long tradition in weaving, the indigenous women were especially talented at 
memorizing the complex visual patterns of the computer chips and were 
therefore perfectly qualified for working with them.38 Moreover and in line 
with this, their hands were presented as highly suitable to handle the tiny 
components of the integrated circuits, a claim many racialized women in 
electronics manufacturing in the area were facing then and a claim many 
racialized women are still facing today. It is based on the racializing and 
feminizing phantasy of the “nimble fingers,”39 today mostly attributed to 
Asian women.40 
 Hence, while women are not regarded as suitable individuals to be 
employed as software developers or computational engineers by Amazon’s 
algorithmic software, in particular racialized women have always been con-
sidered eligible to do the painstaking manual labor that is the material 
foundation of computational technology.41 Without their precarious labor, it 
would have been impossible to ever invent or run any software. What’s 
more, in the case of the underpaid Indigenous workers of Fairchild Semicon-
ductor, this labor was presented as creative labor, labor done first and fore-
most out of passion and love to the craft.42 In a 1969 firm brochure, this 
artificially and insistently upheld claim about a “natural” and spiritual con-
nection between Navajo workers and computer chip manufacturing is cata-
lyzed: The brochure juxtaposes a photograph of a rug with a geometric pat-
tern of right-angled lines, captioned “weaving, like all Navajo arts, is done 
with unique imagination and craftsmanship, and it has been done that way 
for centuries” with an image of a Fairchild computer chip circuit composed 

34 Nakamura, “Indigenous Circuits.” 
35 Nakamura, 921.
36 Nakamura, 927.
37 Nakamura, 921.
38 Nakamura,	921,	925–36.
39 Haraway, “The Cyborg Manifesto,” 14.
40 Nakamura, “Indigenous Circuits,” 933.
41 Nakamura, 920.
42 Nakamura,	931–32.
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of right-angled lines.43 As Nakamura contests, the visual similarity between 
the supposedly traditional Navajo rug and the Fairchild computer chip is 
“striking and uncanny.”44 The visual argument at work here is as simple as 
that: The pattern of the rug and the pattern of the chip are the same, there-
fore Navajo women are predestined for the manufacturing of computer 
chips.45 They were made for loving it, babe. 
 This mechanism of pattern-(al)izing, and over-recognizing patterns is 
itself a pattern of the Computational Universe, one which Hito Steyerl 
describes as the apophenia of the algorithmic world, the neurotic tendency 
to see similarities and patterns in coincidental constellations.46 As in the 
case of the chip manufacturer’s bold and arbitrary interpretation of the two 
patterns, in data analysis and algorithmic science, correlations between sim-
ilar shapes and forms are presented as meaningful constellations and as in 
the case of Fairchild’s strategically naturalizing construct, this fabrication is 
a deeply political act.47 Wendy Chun asks, “if almost any correlation can be 
discovered, how do we know what matters, what is true?”48 and Steyerl dis-
sects the controversial, yet ubiquitous practice of data-driven machine learn-
ing that significantly relies on creating patterns and making them produc-
tive. Algorithms written to comb huge amounts of data with the aim to 
“discover” underlying patterns distinguish between “significant” and “insig-
nificant” data elements in order to cluster and classify data, thereby actively 
creating patterns rather than “detecting” already existing ones. Correlation 
and causality are not the same,49 as the visual similarity of the chip and the 
rug illustrates, however data-driven algorithms cannot differentiate between 
the two and are therefore bound to hypersensitivity, over-recognizing and 
over-interpreting of neural networks.50 In the case of Amazon’s recruiting 
tool, this is exactly what happened: In an oversensitive reaction, the algo-
rithms fabricated causal relations between the names of all-women colleges 
or “feminine” language and an applicant’s level of expertise, creating pat-
terns where there had been none in the first place. 

43 Nakamura,	927–30.
44 Nakamura, 929.
45 Nakamura, 934.
46 Steyerl, “A Sea of Data,” 9.
47 Steyerl, 3.
48 Chun, “Queerying Homophily,” 67.
49 Riechert,	“Das	Ende	der	Theorie?”	163.
50 Steyerl,	“A	Sea	of	Data,”	9–10.

∩	Artificial	Intelligence,	AI:
Ambient Intelligence 
Artistic Intelligence
Anarchist Intelligence
The	term	“Artifi	cial	Intelligence”	is	often	
used to describe coded procedures based 
on machine learning. However, it over-
stretches what machine learning is actual-
ly capable of. Until now, no program has 
displayed a level of complexity that would 
equal	human	thinking.	→	see	Turing Test
I heard someone very smart say that AI is 
not producing the future, but reproducing 
the past. 
  
	Cramer,	“What	Is	‘Post-Digital’?”	15.
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“And	you	are	not	the	guy	and	still	you	fit	
the description because there is only one 
guy	who	is	always	the	guy	fitting	the	de-
scription.”
Rankine, Citizen, 105.

“Is it a problem that the image recognition 
algorithm can not understand that a wom-
an might be angry, or she is holding a 
gun?”
Slotte Dufva, “Leaving Hotel California: Digital Futures in Postnormal Times.”

☺ Making Faces

The interactive artwork Training Humans (2019)51 by Kate Crawford and 
Trevor Paglen reveals the ideologic connotations underlying contemporary 
“intelligent” image categorization systems: For the time of the installation, 
users could upload portrait pictures on a website and an algorithm trained 
with data from ImageNet — one of the most widely used databases to train 
automated image categorization — tagged the pictures, applying one of the 
2833 subcategories currently used by ImageNet. Those categories involve 
amongst others the labels “snob,” “kleptomaniac,” “Bolshevik,” “spastic,” and 
“mulatto” — as Crawford notes, the shift from seemingly harmless labels to 
openly violent ones is seamless.52 The artwork Training Humans ponders the 
boundaries between technology and politics embodied by a database like 
ImageNet and underlines that the very idea of collecting and categorizing 
images is political in assuming that it would be unproblematic to digitally 
measure faces and subsequently label them by applying stereotypical cate-
gories.53 As the artwork proves, images, and images of faces in particular, 
play a major part in the Computational Universe and with the advancement 
of massive data processing and classifying, images (and again, especially 
images of faces) are more and more subjected to classificatory mechanisms. 
These mechanisms are colloquially referred to as “face recognition,” but 
more accurately called “automated facial image analysis,“54 since they do not 
actually recognize faces or other figures on images, but interpret a set of 
pixels and speculate about the meaning of those pixels. 

Image-making as institutional violence

Historically, categorizing faces — and, more generally, bodies — based on 
photographic material has been linked to governmental authority, which 
manifests itself most importantly in a notion of science developed hand in 
hand with colonialism and disciplinary practices of police and other state 
institutions. The relationship between images and classificatory systems has 
been shaped during and through colonialism which established image-mak-
ing, above all photography, as a way to neurotically and without permission 
“document” and categorize what was perceived as “other.” For example in 
the Sámi areas in Northern Finland, under the guise of anthropological 
research, in the beginning of the 20th century, photographs of Sámi people55 

51 Crawford and Paglen, Training Humans.
52 Crawford and Paglen, “Excavating AI.”
53 Crawford and Paglen.
54 Buolamwini and Gebru, “Gender Shades,” 2.
55 The Sámi people are the indigenous people of Sápmi, an area covering what is nowadays known as 

the Northern parts of Finland, Sweden and Norway, and parts of Russia.
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were taken by Finnish scientists, and collected together with measurements 
of the photographed and comments on their appearances.56 As in most 
cases, the photographic documentation here served to invent and imple-
ment racializing classificatory systems which helped to produce the popular 
narrative of “primitive peoples,” as supposedly opposed to normative central 
European culture.57 Testifying of similar forms of institutional violence, 
norm production through classificatory photography of what has been per-
ceived as “abnormal” historically, has manifested itself in categorizing pho-
tographs of suspects and criminalized subjects by police and other govern-
mental institutions, from mugshots to surveillance photography. 
 Mugshots, routinely taken by police up until today were invented in 
the end of the 19th century as early ways of predictive policing58 and point 
to photographic documentation as a method of “exposing” suspects in often 
humiliating ways to the authority of the camera. They soon became a gener-
ally accepted way of fastidiously registering and cataloguing human faces 
and heads. In 1913, British suffragettes, (women’s rights activists) refused 
for their mugshots to be taken, to the effect that Scotland Yard employed a 
professional photographer to secretly take photos of the imprisoned Suffrag-
ettes from inside a van parked in the prison yard, marking the beginning of 
surveillance photography.59 As opposed to mugshots and colonial cata-
logue-photography, these pictures were taken not only without the consent, 
but also without the knowledge of the ones being photographed and with-
out the typical arrangements of the meticulously arranged photographs 
taken for scientific documentation. Insofar, they mark the beginning of a 
new relationship between photography and image-classification where the 
focus has shifted from deliberately arranging and photographing bodies 
with the intention to categorize them towards taking and collecting images 
without the photographed subjects being aware, and thereafter scanning, 
sorting and classifying them. Today, this process is deeply intertwined with 
the accumulation of huge amounts of digital images which are used to train 
and develop algorithms, so they would be capable to sort images according 
to previously established categories. As both colonial history and the history 
of criminology show, these categories are the result of a highly problematic 
history of image-categorization as a form of disciplinary governance. Craw-
ford’s and Paiglen’s disclosure of ImageNet’s perverted labelling then reveals 
that this history is not over yet, but spurred on by the digital obsession with 
clear allocations and shifted from clear sites of political governance to 
allegedly apolitical instances like algorithmic technology.

56 Lehtola, “Our Histories in the Photographs of the Others,” 3.
57 Lehtola.
58 Chinoy, “The Racist History Behind Facial Recognition.” 
59 Dinshaw, “The Birth Of Surveillance Photography.”

Visual norm generation

This shift towards Algorithmic governance is noticeable in many other areas 
of digital image-making, too:  for example in classificatory algorithms that 
are supposed to filter out pornographic content, but could not ever possibly 
grasp the complexities of a cultural construct like pornography and end up 
labelling photographic documents from the Shoah or the famous Vietnam 
War photograph The Terror of War as pornographic material.60 Media scien-
tist Simon Rothöhler problematizes the role of computer scientists in this 
process, who are authorized to make decisions about questions like what 
counts as pornography without having any professional training for such an 
enormous and culturally loaded task.61 The interpretation of images has so 
far been mostly subject to fields like Visual Culture, just like the evaluation 
of social behavior has been in the hands of the Social Sciences. Now the 
massive collecting of digital data fabricates the need for quick, large-scale 
evaluations of images, human interactions and other “data.“ This need can-
not be fulfilled by the sophisticated and thorough methods of cultural stud-
ies or social sciences, since they do not typically operate on a digital yes-no 
level – and because researchers do not even have access to the data accu-
mulated by private companies.62 Therefore, tasks like inventing and imple-
menting image categories are left to programmers, who are educated to 
work on the technical part of algorithms, but lack the professional training 
to deal with the qualitative analysis of images, sounds or human behavior.
 As Crawford’s and Paglen’s artwork Training Humans further exem-
plifies, the agency of algorithmic procedures lies primarily in their ability to 
not only de-scribe human activities, but also pre-scribe human and machine 
behavior. If an image of a person in a bikini is categorized as “slut” by Ima-
geNet63 or what is interpreted as female breasts is labelled as nudity (“male 
nipples are ok”),64 code based on machine-learning perpetuates these fatal 
reductions in eternal feedback loops, and ultimately affects also human 
behavior. Seeking to illustrate the prescriptive character of algorithmic iter-
ation, media scientist Ulrike Bergermann demonstrates how algorithms used 
to create so-called “filters” (more accurately, image templates) for Instagram 
and Snapchat amplify biased beauty standards, thereby not only reproduc-
ing, but enforcing existing discrimination.65 For instance, if portrait images 
showing White people have been marked as “hot” disproportionately often, 
Instagram’s algorithms conclude that there is causal relationship between 
“hot” and “White“ and as a consequence apply this logic when creating new 
image templates. As a result, filters make the skin look whiter, the nose 

60 Rothöhler, “Rogue Data — On Algorithm Critique, Training Data, and the Art Project ‘ImageNet 
Roulette,’ ” 44.

61 Rothöhler.
62 Reichert, “Big Data,” 181.
63 Crawford and Paglen, “Excavating AI. The Politics of Images in Machine Learning Training Sets.”
64 Rothöhler,	“Informationen,	die	Bilder	haben.	Zur	Moderierbarkeit	von	visuellem	Content,”	85–86.
65 Bergermann,	“Es	kommt	der	neue	Algorithmus.	Fotofilter	und	kollektive	Normierungen,”	106–107.
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“Figure	10.	(a)	and	(b)	are	‘average’	faces	
for criminals and noncriminals
generated by averaging of eigenface 
representations ; 
(c)	and	(d)	are	‘average’	faces	for	criminals	
and non-criminals generated by averaging 
of landmark points and image warping.”

from the study “Automated Inference on 
Criminality Using Face Images” by Wu, X. 
Wu	and	Xi	Zhang	(2016)

“Composite faces [and the average facial landmarks]
built	by	averaging	faces	classifi	ed	as	most	and	least	
likely to be gay” 

from “Deep Neural Networks Are More Accurate 
Than Humans at Detecting Sexual Orientation from 
Facial Images” by Yilun Wang and Michal Kosinski 
(2018)	

“Physiognomy of Russian Female Offenders” 

from the chapter “Facial and Cephalic 
Anomalies of Female Criminals,” in The 
Female Offender by Cæsar Lombroso and 
William	Ferrero	(1898)

“Surveillance Photograph of Militant Suffragettes”
by	United	Kingdom’s	Criminal	Record	Offi	ce	(1914)	
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smaller and sometimes render the eyes blue, imposing White beauty stan-
dards on all users.66 Following similar logics, Snapchat caused an online out-
cry when they released a Frida Kahlo filter on Women’s Day 2017 which 
made skin and eye colors appear lighter to the effect that when users 
applied the “filter” to a photo of Frida Kahlo themselves, even Kahlo looked 
more pale and their eyes lighter than they actually were.67 

Reading Images, Reading Faces

Besides the prescriptive quality of algorithmic code, Trevor’s and Paglen’s 
artwork also problematizes the role of databases like ImageNet as resources 
for “training” algorithms, underlining that as long as these databases are 
not more diverse, the algorithmic systems fed by them are always going to 
reproduce the disparities present.68 In an extensive quantitative analysis, AI 
researchers Joy Buolamwini and Timnit Gebru intensify this critique and 
investigate the diversity of both facial analysis benchmarks (databases used 
for testing automated image analysis) and algorithmic software by Micro-
soft, IBM and Face++, developed to define the gender of the photographed 
person.69 Observing that the databases “are overwhelmingly composed of 
lighter-skinned subjects” (around 80 percent) and that the gender recogni-
tion software works least precisely for darker-skinned females (error rates 
up to 34 percent) and most precisely for lighter-skinned males with error 
rates below one percent,70 Buolamwini and Gebru suspect that the training 
data for the software may have been as imbalanced as the benchmarks they 
analyze in the first step.71 By introducing a new, more diverse benchmark, 
they foster the conversation on the influence of biased databases on auto-
mated image analysis. Since algorithmic image analysis software is used in a 
variety of contexts, from detecting signs of skin cancer to identifying sus-
pects, the authors underline how crucially relevant it is that such software 
works equally well for all faces.72 
 Throughout their paper, Buolamwini and Gebru carefully discuss the 
meaning of skin tone which appears to be of decisive factor for the perfor-
mance of image analysis software, suggesting that one reason for the high 
error rate on images of darker-skinned individuals might be the poor image 
quality resulting from the fact that “default camera settings are calibrated 
to expose lighter-skinned individuals.”73 Skin color currently constitutes one 

66 Bergermann, 109.
67 Bergermann, 106.
68 Crawford and Paglen, “Excavating AI.”
69 Buolamwini and Gebru, “Gender Shades.” Regarding the binary conceptions of gender underlying 

the	datasets	they	evaluate,	the	authors	point	out	(on	page	6)	that	it	is	a	reductionist	approach	that	
does not capture the variety of gender expressions.

70 Buolamwini and Gebru, “Gender Shades,” 1.
71 Buolamwini and Gebru, 10.
72 Buolamwini	and	Gebru,	1–3.
73 Buolamwini and Gebru, “Gender Shades,” 4. 

of the main racially determining features, which manifests itself in the com-
mon usage of the words “white” and “Black” (and, more rarely “Brown”) that 
actually do not solely refer to a certain skin tone, but address a whole set of 
culturally constructed and historically unstable physical and non-physical 
features like eye shapes, language, religion or ancestry.74 In terms of 
image-making, the history of photographic technology displays a continuity 
of skin tone based discrimination: As many critical media researchers have 
recapitulated based on Richard Dyer’s book White (1997), the sensitiveness 
of photographic film was developed according to White (light pink or 
orange) skin, which made it difficult to produce high quality photographs of 
darker-skinned individuals and almost impossible to shoot high-quality 
“interracial” material.75 Lorna Roth has shown that it was only after choco-
late and furniture manufacturers filed complaints about their difficulties to 
photograph brown products that Kodak, the leading photographic film pro-
ducer, started to work towards covering a more dynamic range of brown 
tones.76 Accordingly, the misclassification of darker-skinned individuals by 
image analysis software aligns with earlier, analog image-making technolo-
gies and their human-made biases which invisibly assume Whiteness (here 
manifested as light skin) as the default norm.
 Buolamwini and Gebru however express that in their opinion, higher 
error rates on darker-skinned individuals may also lead from different gen-
der expressions, gender expressions unfamiliar to White constructions of 
gender identity, or from other facial features, like proportions and shapes.77 
Thereby they expand the discussion from skin-tone based discrimination 
towards other racially coded identifiers. Deepening this criticism, Averyl 
Dieterring calls attention to physiognomy, a medieval practice of reading 
personality traits from a person’s face, which is strongly linked to the estab-
lishment of scientifically justified racism.78 Dieterring argues that facial 
analysis software, drawing conclusions from a person’s face “and then 
inform(ing) decisions about how to treat them” relies on similar logics as 
physiognomy, which assumes that a person’s character manifests itself in 
their facial geometry. Considering that some facial analysis software claims 
to identify a person’s sexuality, IQ or terrorist propensity based on facial 
characteristics,79 it can certainly be said that facial image analysis historical-
ly stands in one line with other body-reading methods and the violence they 
exercise.80 More alarmingly, whereas 15th century physiognomy was based 
on the analog interpretation of a physically present body, to be precise “face 
recognition” software does not actually analyze faces, but digitalized, raster-
ized images that can be reduced to a set of differently colored pixels. As the 

74 Noble and Senft, “Race and Social Media,” 109.
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close examination of ImageNet in Training Humans reveals, drawing conclu-
sions from this set of pixels about the character and position of a person (“A 
child wearing sunglasses is classified as a ‘failure, loser, non-starter, unsuc-
cessful person.’”81) is not just a niche phenomenon, but common practice in 
the booming field of machine-learning. Considering all this, it is ever more 
disconcerting that automated image analysis has gained such an enormous 
reach by now and is promoted not only by corporate interests around the 
data market, but also by governmental authorities.

81 Crawford and Paglen, “Excavating AI.”

Hard Drive

I cannot use my dating app anymore, be-
cause the new guidelines only allow pic-
tures with a face on them. I uploaded a 
picture of myself wearing a stock-
ing-mask, it was deleted right away. I up-
loaded a picture of myself wearing a 
wrestling mask, it was deleted immediate-
ly. I uploaded a picture of an avatar I 
made, looking like a Sims character. It 
lasted for two days. My friend uploaded a 
picture with their head from behind, it has 
not been deleted yet. I wonder how these 
algorithms work. 

☺
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Bodies on the grid

In a text on data-based discrimination, Hito Steyerl gives account of a data 
expert’s report about customer profiles of a luxury hotel chain and about 
how, when Middle Eastern teenagers’ profiles were showing up in the data, 
they were filtered out as fake information. The data experts could not 
believe that rich Brown teenagers could be customers of luxury hotels.82

This image maintains that computers are strongly involved in issues of gov-
ernance and they enable new forms of population control by organizing 
populations along digitally, unambiguously defined categories. “Without 
them, there would be no government,” or at least it would be difficult to 
manage, Wendy Chun maintains.83 The history of punch cards, which were 
used as digital storage systems up until the 1960s and are tightly woven 
into the development of modern computers (→	Weaving	Patterns) serves as a 
paradigmatic insight into the relationship between computers and govern-
mentality. 
 While punch cards were used in Jacquard looms as early as 1805, 
their role as a universal digital storage medium was sparked off when engi-
neer and statistician Herman Hollerith adopted them as a technology to col-
lect data for the 1890 US census. Hollerith, who also introduced a machine 
to read the processed punch cards, later formed the Herman Hollerith’s Tab-
ulating Machine Company which eventually became IBM (International Busi-
ness Machines), one of the biggest companies in the world. For the census 
punch cards, Hollerith had been inspired by “punch photographs” used by 
train conductors to identify passengers as precisely as possible by punching 
holes into labels listed on the train ticket like “light hair,” “dark eyes” or 
“large nose.”84 Hollerith applied a similar system for the 1890 census, where 
categories included amongst others “defective in mind — yes/no,” “natural-
ized — yes/no,” and “race,” with the categories “white, black, mulatto, qua-
droon, octoroon, Chinese, Japanese, or Indian.”85 As the punch card system 
sped up the process of registering these attributes, the number of categories 
more than doubled compared to the previous census and for the first time 
the questionnaire included categories such as “ability to speak English” or 
“home rented, or owned.”86 The use of punch cards allowed for a faster and 
more smooth population control and it is therefore hardly surprising that 
Nazi Germany soon became IBM’s biggest customer outside of the US, using 
the technique to mechanize the meticulous classification of human beings 
into groups of allegedly different values.87

82 Steyerl, “A Sea of Data: Pattern Recognition and Corporate Animism.”
83 Chun, Programmed Visions, 7.
84 Wikipedia, “Punched Card,” 2020.
85 Yates and Douglas, New York State Census Records, 1790-1925. Bibliography Bulletin 88, 44.
86 Yates and Douglas.
87 see IBM and the Holocaust by Edwin Black for more.105

“I had a dream in which Zoom was a per-
son, and he was interviewing me. He said 
he considered himself an ally, even if 
others didn’t see him that way. I didn’t 
comment. He was interviewing each of us 
users, box by box. Mostly we were all 
about the same, he said.”
McCarthy,	“Six	Refl	ections	on	Algorithms	during	a	Pandemic,”	88.

“While we thought that we were marking 
the F on the form, in fact the F was marking
itself on us.”
De Lauretis, “Technology of Gender,” 12.

‡
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It is well established that supposedly scientific categorizations along racial-
ized sets of appearances are rooted in colonialism and have historically 
served to objectify and discriminate, exploit and enslave those rendered 
inferior. Bureaucratic instruments like lists and files have been used to reg-
ister and classify objectified individuals and are therefore central instru-
ments of institutional power.88 Computational systems both internalize and 
bring forth such administrative techniques (think of the metaphors used in 
computer interfaces: folders, files, documents, desktops,...) and reify deliber-
ately demarcated identity categories by turning them into simplified data 
fields.89 Hito Steyerl notes that even if those data fields provide numerous 
options like Facebook’s updated selection of gender categories (which was 
expanded from “man” and “woman” to more than fifty options), the aim to 
classify and record human beings like countable objects by use of digital 
systems remains the same.90 As the punch card example above shows, digital 
technology has historically served to refine existing categories into more dis-
tinct sub-categories, a development that does not necessarily allow for more 
freedom of expression, but can also advance surveillance and oppression.
 In a profound analysis of governmentality and its interplay with 
computers and software, Wendy Chun shows that besides stimulating 
bureaucratic process through digital listing, measuring and surveying of all 
inhabitants of the Computational Universe, computers also heavily foster 
the “personalization of bureaucracy.”91 Deeply embedded in neoliberal gov-
ernmental technologies, computational systems not only constantly negoti-
ate subject-object relations, but also promote neoliberal concepts of 
self-governance, which include self-disciplinary control mechanisms like 
computers that bring administrative offices into users’ living rooms.92 The 
pervasiveness of user “profiles” on the internet, not limited to, but especial-
ly noticeable on social networking sites, supports this claim and a brief look 
at the history of the term “profile” strongly indicates that neoliberal govern-
mental technologies are also a fundamental feature of online spheres. 
 Creating “profiles” first occurred in the beginning of the 20th century 
as a technique to measure and characterize the psychological features of a 
person and was used by academic psychologists to pathologize foremost 
those individuals that deviated from assumed norms.93 Beginning in the 
1950s, cooperation between criminologists and psychologists led to the 
“invention” of criminal profiles from which authorities hoped to obtain hints 
about perpetrators’ and suspects’ motivations and intentions.94 As Andreas 
Bernard shows on the basis of this brief genesis, profiles have historically 

88 Chun, Programmed Visions, 86.
89 Chun, “Queerying Homophily,” 87.
90 Steyerl, “A Sea of Data,” 12.
91 Chun, Programmed Visions, 86.
92 Chun.
93 Bernard,	“Profil,”	41.
94 Bernard, 42.

been a method to map and track subjects situated at the margins of society, 
like in the common police practice of “racial profiling.” The fact that, start-
ing with online dating platforms in the mid 1990s, profiles have become a 
standard instrument of online interaction underlines the shift towards per-
sonalized governance. While criticism has also been voiced towards the fact 
that often times, online profiles and avatars can be created only according 
to a restricted set of features (physically attractive and able-bodied for 
example) and thereby reproduce and produce “a normative virtual body,”95 
Bernard problematizes the underlying neoliberal techniques of self-govern-
ing per se.96 
 Furthermore, it must be noted that while internet users can create 
their own profiles in self-monitoring manners, behind the scenes, in the 
so-called back-end of network technology, based on the data collected about 
users, their profiles are constantly and automatically generated and updated 
regardless of users’ consents. These “data doubles” on the back-end lead a 
life of their own that does not necessarily coincide with the self-authored 
profiles on the front-end, but can stand in conflictual relation to users’ actu-
al lives.97 The constant evaluation and classification of user profiles is trou-
blesome, as the technofeminist authors of Furious proclaim, because it 
depends on a “series of declensions” from bodies to texts to data to dia-
grams, which in the end renders this process invisible and maintains to have 
created an accurate representation of the initial material, the very analog 
body.98 In the next step, models of individuals are collated into groups of 
seemingly similar profiles and subjected to classification yet again (→	Neigh-
borhoods). The newspaper story of a mathematician who applied common 
network mathematics to raise their chances to find the perfect match on the 
online dating site OkCupid (which was founded by Harvard math majors, by 
the way) reveals the triviality underlying the formation of such groups.99 
 Based on their findings from illegally scraping and mathematically 
evaluating 20,000 OkCupid users’ profiles with the use of bots and 
machine-learning, the mathematician clustered female OkCupid users into 
seven categories which they named Mindful, Green, Dog, Tattoo, God, 
Samantha and Diverse. The algorithm they used to distill these groups was 
based on a 1998 Bell Labs algorithm originally designed to analyze diseased 
soybean crops. The mathematician quickly focused on two of the groups, the 
Tattoos and the Samanthas and made two different own profiles to specifi-
cally target each of these groups, hoping to compute love successfully. Even 
though this story may seem like a tale about the hilarious hobby science of 
a lonely mathematician — whose PhD topic was “large-scale data process-
ing” — it quite accurately portrays standard procedures of network science: 
Individuals are turning themselves into profiles, these profiles are externally 

95 Leurs, “Migrant Youth Invading Digital Spaces,” 288. 
96 see	Bernard,	“Profil,”	47.
97 Leistert, “Soziale Medien als Technologien der Überwachung und Kontrolle,” 5.
98 Bassett, Kember, and O’Riordan, Furious, 2.
99 Poulsen, “Math Genius Hacked OkCupid.”
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trimmed into stereotypical versions, sorted on grids and then treated 
accordingly. The creation of “personas” in order to test designs through the 
eyes of differently embodied preferences and requirements, a currently pop-
ular strategy of design thinking, points to the same profiling paradigm, just 
like the categorization of images discussed in the previous chapter. And 
while the reinforcement of clichés through assigning individuals into made-
up groups like “mindful ones” or “dog lovers” seems silly or ignorant at 
most, the fabrication of profiled clusters means a constant dismissal of 
“dirty data,” data that does not fit into any of the predetermined boxes, as 
the case of the rich Middle Eastern teenagers shows how. In order to unset-
tle these constant assumption-based classification systems, Steyerl and oth-
ers propose practices of ambiguation, dispersion and de-identification as 
ways out of the algorithmically predetermined boxes established by 
data-driven bureaucracy governance.100

100 Chun,	“Queerying	Homophily,”	94;	Hausladen,	“But	Who	Says	so?	The	Algorithm	We	Call	‘Consen-
sus,’ ” 22; Steyerl, “A Sea of Data,” 6.
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New Window

I want to be a radical data scientist. I want 
to be part of a feminist hacker collective. I 
want to be a website no one has looked at 
in	the	last	fi	fteen	years.



∩	digital:
The Computational Universe rests on two 
distinct logical system which are closely 
connected: the digital and the binary. In 
the very sense of the word, digital, in op-
position to analog, means that something 
can be divided into discrete countable 
parts, like a digital image which is — con-
trary to an analog photograph — divided 
into concrete pieces called pixels, or like 
the	fi	ngers	of	our	hands	which	can	be	
counted accurately and also point to the 
origin of the word: digitus in Latin means 
fi	nger.
	Cramer,	“What	Is	‘Post-Digital’?”	15.
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         local host

I watched a documentary about three 
teenagers who came to Berlin a few years 
ago,	fl	eeing	the	war	in	their	home	coun-
tries. In one scene, they sit around in one 
of these neon lit “welcome centers,” eat-
ing take away food, and imitate German 
bureaucracy: 
—	Oh,	you	want	this	fork?	I	will	send	you	
an e-mail about it, just wait a few days.
— No, I cannot talk to you right now, but if 
you e-mail me the request, I shall send 
you the ketchup via e-mail. 
— Don’t forget to attach the fries if you 
send	your	fi	rst	e-mail	to	them.

111
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Neighborhoods 

In 2013, the Chicago Police introduced an algorithmically generated 
so-called “heat list” which identifies potential shooters based on their social 
proximity to other known shooters (or victims),101 and which retrospectively 
led to a 2.88 times higher risk of being arrested for a shooting for those 
individuals on the list, while not significantly lowering the rate of homi-
cides.102 Being at the core of automated predictions like this, network sci-
ence aims to predict human behavior by connecting adjacent nodes and 
grouping those nodes into clusters, molding them along models of neigh-
borhoods. Network science thrives in neighborly relationships and often 
employs knowledge and theories about human behavior from studies on 
physical neighborhoods, which resemble computational neighborhoods in 
the way that both are as much autonomously grown as artificially created. 
As Wendy Chun shows, homophily, the grounding principle of contemporary 
network science — informing algorithmic procedures like the one behind the 
Chicago heat list — originates in theories about physical neighborhoods that 
tend to naturalize segregation. 103  
 Homophily literally means love for the same and as Chun recites, it 
is a concept introduced by sociologists Lazarsfeld and Merton in the 1950s 
to describe tendencies in human relationships, (particularly in neighborly 
relationships) to grow according to the level of sameness between people.104 
Simply put, homophily describes what the common saying “birds of a feath-
er flock together” expresses. Lazarsfeld and Merton originally researched 
homophily with regard to racial segregation in two US towns and used the 
term to describe what they perceived as one factor for neighborhoods to be 
rather homogenous in terms of race. However, as Chun underlines, the two 
researchers did not conclude that homophily would be a natural, omnipres-
ent trait of all human beings, but rather presented it as one possible way to 
channel the observations they made during their research. With regard to 
the neighborhoods of cities and towns, Chun and others warn of utilizing 
homophily as an explanation for (racial) segregation, because it renders the 
complexities of systematic discrimination and oppression invisible. For 
example through ignoring discriminatory housing politics, it “portrays the 
movement of minorities to more affordable and less desirable areas as vol-
untary,”105 and assumes that people naturally want to live in homogenous, 
clustered neighborhoods.106 Referring to Sara Ahmed’s analysis of love as a 
shared hatred towards the “other,” Chun discloses how homophily, assuming 

101 Stroud, “Chicago’s Predictive Policing Tool Just Failed a Major Test.”
102 Chun, “Queerying Homophily,” 66.
103 Chun, 79-81.
104 Chun, 78.
105 Chun, 82.
106 Chun, 76.113

“But whatever sameness I’ve noted in my 
relationships with women is not the same-
ness of Woman, and certainly not the 
sameness of parts. Rather, it is the 
shared, crushing understanding of what it 
means to live in a patriarchy.”
Nelson, The Argonauts, 25.

“How	do	you	show	you	love	the	same?	By	
running away when others show up.”
Chun, “Queerying Homophily,” 84.
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that similarity equals connection, is used to justify segregation based on 
race, class, sexuality and other identity categories, marking hate of the 
“other” as love of the same and suggesting that neighborhoods work best if 
they are composed of people “who are alike.”107 The emergence of so-called 
ghettos108 and the phenomenon described by the term white flight – White 
people escaping from the criminalized urban centers to the suburbs, thereby 
increasing racial segregation – can easily be justified with homophily, yet 
such explanations ignore the structural racism and antisemitism which has 
historically built on segregation as a method of fencing in minorities.109 
 Even though the shortcomings of homophily as a reliable concept to 
explain social behaviors are obvious, in network science homophily is being 
applied as one of the core structural elements underlying network theory.110 
Problematizing the “dramatic simplifications” network science produces by 
building models that reproduce mathematical abstractions of realities, Chun 
lays open how homophily promotes similarities and ensures that nodes 
which show similar behavior patterns are grouped in clusters to the exclu-
sion of nodes which deviate from those patterns. In effect, this leads to net-
works claiming that “you are like what you like, and that you will like the 
things that people who are like you like,” as Hito Steyerl puts it.111 Accord-
ingly, the correlations network based system establish are not only based on 
an individual’s activities now and in the past, but also on past and current 
activities of others “like” them.112 
 The technical process behind this idea is called “matrix multiplica-
tion” in network science and aims to identify an optimal number of groups 
that are composed of highly similar individual profiles with as little similari-
ty as possible between profiles across groups.113 Creating groups and assign-
ing individuals to groups based on the similarity of their individual profiles 
is a “process of norm generation,“ which contributes to repeating and solidi-
fying inequality and has very real impacts on the life quality of all members 
of society.114 Groups may be ranked based on their prosperity or their risk of 
criminality and treated accordingly, which manifests itself for example in 
the different quality of their personalized search results or differently tar-
geted online advertisements like the aggressive online marketing of delusive 
loans to low-income households which played a major role in the economic 
crisis in the beginning of the 21st century.115 These algorithmically fabricated 
“groups” or neighborhoods work similarly to physical neighborhoods, where 

107 Chun.
108 The word ghetto	for	a	segregated	part	of	a	city	inhabited	primarily	by	minorities	was	first	used	in	

Venice	in	the	16th	century	to	describe	the	Jewish	area	around	a	foundry	(foundry	means	ghèto in 
Venetian	language).

109 boyd,	“White	Flight	in	Networked	Publics?”	218.
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111 Steyerl, “A Sea of Data,” 13.
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Handshake

You have 358 mutual enemies. 
Unshare or unfollow back.
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addresses and through them the affiliation with certain districts can play a 
role in determining how high or low a person’s interest rate on a loan will 
be. Where you live can have very concrete impacts on the life you get to 
enjoy and your social proximity to shooters or victims of shootings, too, as 
the example above shows. Accordingly, homophily not only causes online 
segregation analogous to offline segregation and contributes to producing 
echo chambers, but it also abstracts social behavior into simplified patterns, 
based on which it actively steers and stimulates social activities with very 
real effects on- and offline.
 As mentioned before, if homophily is fabricated as an inherent 
human urge, it clouds over structural racism, classism and historically 
grown inequality and excuses social patterns like white flight with allegedly 
natural herd mentality. In a baffling analysis of teenagers’ use of MySpace 
and Facebook in the beginning of the 2000s, danah boyd is able to show 
that digital neighborhoods like social media platforms are inexplicitly orga-
nized along lines of race and class in the same way physical neighborhoods 
are and that other factors than homophily heavily determine these spaces.116 
The study boyd’s analysis rests upon reveals that in 2009, when Facebook 
and MySpace were the two biggest social network sites in the US, White and 
more affluent individuals were much more likely to migrate from Myspace 
to the newly established Facebook, while People of Color and less affluent 
teenagers were tending to stick with MySpace. 
 Breaking down the statements of the interviewed, boyd records that 
Facebook was perceived as safer, cleaner, more sterile, minimalist, elitist 
and “cultured” while MySpace, according to the teenagers was more “glitter” 
and “bling,” leaving more space for music and individual creative expres-
sion. Regarding Facebook, boyd ascribes these observations partly to the 
platform’s origin as a Harvard-only social network, which first extended its 
reach exclusively towards college students and only eventually opened its 
gates to all others, thereby carrying the notion of college as “a marker of 
status and maturity.“117 Moreover, in contrast to MySpace and earlier for-
mats of online presentation, Facebook left way less space for individual cus-
tomization (customization makes it harder to collect, analyze and sell users’ 
data), as boyd’s quote from an interview with a 17-years-old Indian-Ameri-
can makes clear: “MySpace is more complex. You can add music, make back-
grounds and layouts, but Facebook is just plain white and that’s it.”118 Face-
book’s early days “whiteness” stood in stark contrast to the hip hop centered 
MySpace sites and their “bling-bling” aesthetic, a style branded by Black 
urban youth. boyd subsequently makes note that taste is not so much a 
matter of individual preference, but mirrors race and class.119 Finally, they 
examine how shortly after Facebook’s arrival in the social network sphere, 
disproportional amounts of White and more affluent MySpace users wandered 

116 boyd,	“White	Flight	in	Networked	Publics?”	204.
117 boyd, 207.
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119 boyd, 211-216.

off to what boyd calls the “digital suburbs” which Facebook had established 
with its clean, restrictive design, a history in Academia and the allegedly 
high level of privacy. This observation leaves boyd to draw parallels between 
the white flight characteristic for US American cities and the early migration 
of certain social media users to Facebook, leaving behind MySpace as a form 
of “digital ghetto,” where spam took over like graffiti in the streets of ghet-
toized city centers.120 
 boyd’s in-depth analysis shows that the reasons for individuals to act 
in certain ways, make certain moves — both on- and offline — are manifold, 
and usually, they are affected by historically grown structural conditions. 
Therefore, if network science continues to naturalize and personalize struc-
tural discrimination by celebrating homophily as the core motivation for 
human behavior, it is a sign of huge ignorance towards historical facts and 
also towards all the work done by critical race studies and other qualitative 
research about race, gender and sexuality.121 With regard to the locked-up 
suspects of the Chicago “heat list,” the consequences of the massive over-
simplifications this ignorance produces are already manifesting themselves 
in disastrous ways in those individuals’ lives.

120 boyd, 218-219.
121 Chun, “Queerying Homophily,” 84.
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Geometries of relation 

In a review of the tensions around communally owned, built and maintained 
telecommunication infrastructure in the “Global South,” computer science 
professor Nicola J. Bidwell describes how external workshop facilitators 
instruct local rural communities to visualize their shared resources: They 
are encouraged to draw dots for different values and then connect the dots, 
following common network methodology. As Bidwell notes, such visualiza-
tion is problematic in the way it reduces the dynamic social fabrics of rural 
communities into two-dimensional nodes and lines, assuming that they 
could grasp the complex relations and resource distribution systems of the 
communities.122 
 Since network science, programming, algorithmic systems all funda-
mentally rely on mathematics and its capability to organize complexity,123 
they tend to model any kind of analog input into comprehensible, 
good-looking geometric shapes. “Body — text — data — diagram”124 is the par-
adigm of digital operating models which easily make it seem like their visu-
alizations and shapes were molded upon invisible laws of nature, while they 
are actually flexible imagery made up in human minds.125 At least since the 
promotion of networks as the founding principle of the internet the use of 
geometric shapes to describe and model relations has prospered and for the 
last fifty years the network has been the predominant model to illustrate 
and shape all kinds of relationships. As feminist interface designer Femke 
Snelting writes in a report on their experiences and conclusions from a 
study circle called Affective Infrastructures (2019), it is necessary to find 
new geometric shapes and models which are able to grasp the complexities 
of relations without making the “rigidifying assumptions of sameness and 
reciprocity” underlying network methodology. 126 Snelting reminds us that 
distributed networks were instantiated initially with the aim of creating 
robust structures for war communication that would survive in case of 
attack. (→	Hi-fi) They suggest that there might be other, more suitable geom-
etries to model communication and human behavior upon. That would 
mean that the long era of “network fever”127 would come to an end. 
 During the last fifty years, networks have been found to underlie the 
human brain,128 war communication, the job market, the social behavior of 
human and non-human beings (like the swarm intelligence of fish and 

122 Bidwell, “Tragedies in Translation,” 22-23.
123 Chun, Programmed Visions, 35.
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“What	happens	when	we	shift	the	center?	
What happens with [sic] the center is al-
ways shifting and the focus is never clear 
and meaning is always slippery, forming, 
reforming,	unforming?”	
Johnson-Small,	“fingers	on	my	desire/_is	my	body	just	a	niche,”	86.

“To	a	body	of	infinite	size	there	can	be	as-
cribed neither center nor boundary.” 
 Kim, Commons, 13.
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birds),129 business life, feminist practice130 and many other sites of interac-
tion. Recent critique of network science addresses not only the military 
underpinnings of network methodology, but also the tendency of networks 
to gradually develop from decentralized infrastructures into “concentrated 
clusters of power,”131 and the inherent assumption that connection is good 
and nonconnection is bad.132 For example, network science facilitates a phe-
nomenon called triadic closure, which implies that when two unconnected 
nodes of a network are each connected with the same third node, a connec-
tion between the two becomes more probable; when two people on Face-
book have a common friend, they are more likely to become friends, too.133 
Wendy Chun uses this example to illustrate how networks favor certain con-
nections over others, far from the original claim of network science to treat 
all nodes equally.134 Moreover, critics have pointed out that even though 
networks insist that all beings are incorporated in their webs, they do pro-
duce outsiders who voluntarily or involuntarily are excluded from their sys-
tems.135 Numerous Indian reservations in California are missing telecommu-
nication infrastructure and are left out of the “network of networks” as they 
lack basic internet backbone, while at the same time fiber optic cables travel 
through some of the reservations, connecting more “important” nodes of 
the network which are located outside of Native land.136 
 Such binary composition of inside versus outside is not only inherent 
in network methodology, but also in other, supposedly more inclusive meta-
phors like the circle.137 Regarding the “invention” of the internet, Janet 
Abbate describes how a small group of self-selected scientists were working 
on the network architecture, forming an exclusive circle closed towards out-
siders.138 (→	Decoding) In a movement against the self-contained rule of the 
circle, recent calls to de-integrate criticize the predominant integration par-
adigm where outsiders, foreigners and minorities are expected to integrate 
into a supposedly stable consensus of the majority.139 Both of these example 
question that the circle would be an adequate symbol to visualize complex 
relationships, let alone democratic or emancipatory processes. Accordingly, 
Femke Snelting dismisses the circle as a metaphor for thinking complex 
relations and they note that in addition to the binary inside — outside com-
position, circles are too flat to describe multidimensional relations 
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appropriately. Assuming a center position from which all other points take 
equal distance, circles homogenize relations and disqualify as sustainable 
metaphors for complex relationships.140

 Searching for geometries complex enough to describe the messy, 
ambiguous, at times opaque connections between all kinds of human and 
non-human beings, Snelting suggests that in order to create such new 
geometries, we need to include parameters like time, conflict and transfor-
mation and seek for geometric shapes that are more multi- than one-dimen-
sional and less abstract.141 Snelting’s list of alternative, fluid models includes 
(amongst others) the archipelago, the paranode as suggested by Zach Blas 
and the fungal. The archipelago, an image coined by postcolonial Caribbean 
thinker Édouard Glissant is a space of constant transition, branded by time 
and place, where the tides and other material conditions meet fragile, alter-
able islands in flowing, engulfing waves. Snelting proposes that the archipel-
ago can help to imagine “non-romantic forms of togetherness,” where con-
nection may create harmony as much as conflict and the state of all beings 
is negotiated on a daily basis.142 
 Thinking in waves produces a persisting space for in-betweenness, 
for residing “between strands, in the lines between the ocean and the land,“ 
where “the mutations begin to occur,” as cyberfeminist Sadie Plant enthusi-
astically fantasized in the 1990s.143 On the contrary, Hito Steyerl thinks of 
this place as the area where the sea of data has to be “sifted, filtered, 
cleansed, and purified” before it enters the mainland of the Computational 
Universe.144 In any case, it is this section of the beach where the sand dries 
and gets wet again in the shortest intervals that leaves room to create 
nuances between binary oppositions, allowing us to think between catego-
ries and liquidate the status quo. Considering the performativity and the 
prescriptive characteristic of network science, Wendy Chun underlines that 
it may be between prediction and reality where a tension lies that waits to 
be inhabited and made productive, for example in the form of “self-cancel-
ling prophecies.”145 Similarly, the artist Zach Blas’ concept of paranodes as 
the spaces between the nodes of a network addresses the state of transition-
ing, of in-betweenness and truly decentered thinking. The idea of a paranod-
al structure takes network imagery as a starting point, yet overcomes the 
clustered hegemonies of network ideology by shedding light on the negative 
spaces of networks, the ones between and beyond the visible nodes and lines.
 Another image Femke Snelting discusses as an inspiration to create 
new geometries is one that has received a lot of attention in the arts recent-
ly and is one of the stars of posthuman thinking with the Anthropocene: the 
fungal. Snelting emphasizes the fungal’s capability to grow and thrive within 

140 Snelting, “Other Geometries.”
141 Snelting.
142 Snelting. 
143 Plant, Zeros + Ones, 251.
144 Steyerl, “A Sea of Data,” 19-20.
145 Chun, “Queerying Homophily,” 86. 



toxic environments, a quality deeply required in order to survive the 
“GAFAM amalgam” (Google, Apple, Facebook, Amazon, Microsoft). Snelting 
finds that the fungal even supersedes rhizomatic structures in their 
non-centralized growth. The rhizome is a metaphor coined by French philos-
ophers Gilles Deleuze and Felix Guattari which cyberfeminist Sadie Plant 
used in the 1990s to point out that there are organisms which “defy catego-
rization as individuated entities”146 that might be suitable models for the 
network-based structures of the digital. However, twenty years of network-
ing paradigm seem to point into a different direction, where the emancipa-
tory potential of the rhizomatic structure has frozen into a dense concentra-
tion of power along specific nodes of the network and it has been 
impossible to shake off military connotations. The fungal, signalizing 
non-centralized growth, but also the ability to mingle with the dirt rather 
than cutting it off, may serve as an inspiring model to think communication 
and relations differently. Together with the paranodal and the archipelago, 
it stands for the possibility to invent new models to describe the geometries 
of digital technology.

146 Plant, Zeros + Ones, 124.

Resistor

The internet is a network of care, if we 
want it to be one. The internet is soft and 
warm. It is a place of community where 
we help each other. We know how it 
works and take care of the infrastructure it 
needs, all together. It is our whole earth 
catalogue, for real, this time. We breathe. 
We are not in a rush. We don’t follow any 
specific	line	or	aim	at	any	particular	goal.	
We are connected through one big elec-
tric organism. That organism is us. 

ɷ
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Y2Care / @home

Will	you	force	me	to	go	outside	once	a	day?	Will	you	find	me	some	
matches	on	Tinder?	Can	you	find	me	a	new	job?	Do	you	like	being	
here?	Can	you	help	me	sleep	with	my	date?	Why	do	I	feel	even	more	
alone	now?	Please	read	me	stories	until	I	fall	asleep.147 
In their performative artwork Lauren (2017),148 media artist Lauren Lee 
McCarthy explores the role of digital assistants by introducing Lauren, a 
human assistant – performed by McCarthy themselves – who remotely 
watches and intervenes into people’s domestic lives. The cited questions are 
some of the questions people asked Lauren during the one-week long per-
formance. Imitating the work of their technological counterparts (digital 
assistants like Google’s Alexa or Apple’s Siri), Lauren improves and outdoes 
those “artificial intelligence” systems by use of emotional intelligence. The 
artwork opens up spaces to think about the meaning of care work, the role 
of digital assistants and new constellations of care, labor and the home 
which digital technologies bring about. The ways we relate to digital assis-
tants condense controversies around human–machine relationships, the 
meaning of machinic “others” for human self-conception and shifting con-
cepts of care in the Computational Universe.  
 Digital personal assistants are the latest incarnation of a historical 
development around robotic and machinic figures that have complemented 
human self-perceptions for more than hundred years. Whether Maria from 
Metropolis (1926), Rachael from Bladerunner (1982) or Samantha from Her 
(2013), it seems obvious that the classical human–robot relationship has 
always also contained sexual and romantic connotations, usually between 
male humans and “female” non-humans. The gendering of current digital 
assistants insofar follows in the tradition of the feminized (often also racial-
ized, →	Mechanical	Turk	Syndrome) technological “other” and the sexualized 
relationship with it.149 What’s more, digital assistants consulted primarily in 
the privacy of the home also point to the historical origins of house and 
carework performed by maids and house slaves, as the technofeminist writ-
ers Caroline Bassett, Sarah Kember and Kate O’Riordan point out. 150 Instead 
of liquidating the gendered implications of domestic work, not only femi-
nized digital assistants, but also other components of the “smart home” 
reinstate regressive gender values and promote a re-traditionalization of 
gender roles.151 Facilitating the ongoing automation of conservative con-
cepts of family, gender and the home, “smart” devices with preposterous 
names like MAIDS — Make All Incredible Dishes embody a highly problemat-

147 McCarthy,	“Six	Reflections	on	Algorithms	during	a	Pandemic,”	90–91.
148 McCarthy, LAUREN.
149 Plant, Zeros + Ones, 181.
150 Bassett, Kember, and O’Riordan, Furious, 64.
151 Bassett,	Kember,	and	O’Riordan,	80–81.125

“I, for one, spend more time interacting 
with Saint-John Perse, my affectionate 
name for my Macintosh computer, than I 
do with my friends.”
Stone,	“Will	the	Real	Body	Please	Stand	Up?”

♥



ic iconography which reiterates the domestication of women and re-intro-
duces gender roles last seen in the 1950s.152 
 As Judy Wajman’s emphasizes in an analysis of the material condi-
tions of the home, none of the “smart home” technologies so far has consid-
erably decreased the time spent on housework,153 but many of the products 
sold under the label are targeted at technically interested, masculine cus-
tomers, centered around technical solutions for heating, lighting or security 
and entertainment systems.154 Technofeminists agree that even though digi-
tal technology and automation carry the potential of sophisticated solutions 
to minimize the workload of housework,155 thereby possibly fostering a 
redistribution of care work, current neoconservative conceptions inscribed 
into “home ambient intelligent systems”156 lead into the opposite direction. 
They repeat gendered conceptions of technologies, where black goods like 
TVs or gaming laptops are labeled masculine and white ones like dishwash-
ers or refrigerators feminine.157 
 The figure of the “digital housewife”158 these scenarios bring forth is 
left to “measure her steps and calories,”159 and perform content labor on 
social media in forms of likes, comments and reviews. Yet, while the image 
of the digital housewife serves well to describe how care work is performed 
both offline, in the kitchen and the bedroom, and online, on Facebook and 
Instagram, it is nevertheless the image of a rather privileged and highly 
gendered figure and cannot grasp the diverse realities of those affected 
most by shifting concepts of care, work, and care work.160 For instance, con-
sidering the labor conditions brought about by late capitalist digital econo-
mies, global middle and upper class discourses about the advantages and 
disadvantages of the “home office,” which have exploded during the pan-
demic, must be seen in context with what Donna Haraway has called “home 
sweatshops.”161 Manual screen work like image tagging and correcting AI 
transcriptions (→	Mechanical	Turk	Syndrome) or the virtual click-based sex 
work on websites like Chaturbate are phenomena branded by the digital 
realm. They disarrange older conceptions of the home as a private space 
where unpaid care work is the only labor allowed. When “convenient fic-
tions” like the clear line between public and private start to blur and home 
offices and home sweatshops becomes the normality rather than an excep-
tion, ideas about the home and the strongly linked concept of care are chal-
lenged and opened up for reinterpretations, as Bassett, Kember and O’Riordan 
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♥Home_official 

We are in the room I have been living in 
for the last two months, the scene is 
called	homeofficers.	I	am	half	sitting,	half	
lying on my bed, the laptop on my knees, 
my right arm supported by a pillow while 
typing. My right shoulder started to hurt a 
few days ago, I guess the small table I 
have used to work for the last weeks is 
too high after all, or the chair is too low. 
My right eye has had uncontrolled twitch-
ing for over a week. I guess I suffer from 
common academics-working-at-home- 
Covid-syndromes. 
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state.162 They insist that computational technology could be used to create 
different concepts of homes, “a better idea of care,” which does not in the 
first place depend on the nuclear heterosexual family model.163

 Moreover, new approaches to the notion of care should also address 
ways to care for technology, as digital feminists suggest.164 They expose and 
discuss strategies to build digital infrastructures of care, for example femi-
nist autonomous structures like systerserver or anarcha server, which are 
communally maintained and provide space to gather collective knowledge, 
hardware and software applications, communication tools and online librar-
ies. However, such endeavors are still in early stages,165 while not only since 
the beginning of the pandemic the need for care-based digital infrastruc-
tures has become more than obvious. In any case, current techno- or digital 
feminist discourses demand that care is not reduced to its traditional loca-
tion within reproductive nuclear family organs, but describes a general rela-
tionship between humans and non–humans that is defined by mutual con-
cern.166 Applying this thought to Lauren Lee McCarthy’s performance, this 
could mean that Lauren would offer their service also to other-than-humans 
and for example become a personal assistance for a machine. What would 
happen if Lauren became Siri’s or Alexa’s personal assistant? A cycle of 
human and digital assistants caring for each other, instead of serving the 
master? It remains to be seen how politics of care can be interwoven into 
the sociocultural infrastructures of the digital and what it would mean to 
care for data, information, code or cables.

162 Bassett, Kember, and O’Riordan, Furious, 67.
163 Bassett, Kember, and O’Riordan.
164 See for example Bassett, Kember, and O’Riordan, Furious, 102; Sollfrank, preface to Beautiful 
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165 Toupin and Hache, “Feminist Autonomous Infrastructures,” 23.
166 Sollfrank, preface to Beautiful Warriors. Technofeminist Praxis in the Twenty-First Century, 9.

Connection

A classmate of mine once told me that 
they were earning money by correcting 
voice recognition software transcriptions. 
They had to read through all the ques-
tions and comments some Alexa or Siri 
had received and correct these “ladies’” 
mistakes. Confronted with thousands of 
trivial conversations people had had with 
their digital assistants, they said that most 
of the words people had exchanged with 
their intimate devices were expressing 
huge loneliness. My classmate found it 
depressing.  

♥
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The Mechanical Turk Syndrome 

Amazon Mechanical Turk (short Mturk) is an online marketplace owned by 
Amazon, where employers can find workforces to complete jobs that can be 
done remotely. Most jobs consist of trivial piecework which, as stated on the 
website mturk.com, “accelerate machine learning development,” like collect-
ing and tagging massive amounts of images or other data used in machine 
learning.167 The platform is primarily targeted at employers, to whom the 
transactions on Mturk look much like other automated procedures that do 
not include human labor, like a simple application they use to send requests 
and receive results.168 The human labor behind the scenes is rendered invisi-
ble and meaningless for employers. While on the website, Mturk states that 
the tasks would involve the “many things that human beings can do much 
more effectively than computers,” media scientist Waitz points out that 
more often than not, efficiency here equals economic efficiency, as it is sim-
ply cheaper to employ workforces in low-wage-regions than use sophisticat-
ed software.169 On Mturk, only workers in the United States and India get 
paid in cash, all others solely receive gift cards for Amazon online shops. 
Workers are wrapped in anonymity as they are not allowed or able to com-
municate with each other, while employers can make use of an intranspar-
ent evaluation system to judge workers’ performances.170 
 The name of the platform refers to the Mechanical Turk, an enter-
tainment apparatus exhibited at European courts in the late 18th century 
that was believed to be a supernatural chess-playing machine.171 To the 
viewer, a life-sized puppet in orientalist clothing (representing a “turk”) was 
seemingly sitting behind a chess board and the “turk,” by use of a mechani-
cal arm, was able to play chess games against visitors.172 Looking like a mag-
ical, intelligent machine from the outside, like a very early AI robot, behind 
the scenes the Mechanical Turk consisted of a big wooden box underneath 
the chess board, inside which a human operator was cramped, who could 
follow the moves on the outside chess board through magnets attached on 
the inside of the box and operate the mechanical arm from there.173 While 
early “intelligent” machines spilled fascination all over Europe in the 18th 
and 19th century, the Mechanical Turk with its orientalist appearance “added 
the mysteries of race and sex to the seductions of clockwork motion”174 
and exemplifies White European constructions of otherness. Both racialized 

167 See www.mturk.com 
168 Waitz, “Gig-Economy. Über ‘Amazon Mechanical Turk,’”	181–82.
169 Waitz, 180.
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171 Schwartz, “Untold History of AI: When Charles Babbage Played Chess With the Original Mechanical 
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“This mechanism should hide internal im-
plementation details. It should only reveal 
operations relevant for the other objects… 
You interact with your phone by using only 
a few buttons. What’s going on under the 
hood?	You	don’t	have	to	know	—	implemen-
tation details are hidden. You only need to 
know a short set of actions.” 
Petkov, “How to Explain Object-Oriented Programming.”

“There is no data cloud without digital 
waste, no sweatshop-free wearable tech.” 
Bassett, Kember, and O’Riordan, Furious, 16.

Ω
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others and machinic others captivate the dominant subject of humanism in 
offering a negative mirror-image of themselves, a site of fantasy and abjec-
tion, often embodied through mystical and monstrous attributions.175 The 
tight joint between the two “counter-subjectivities”176 manifests itself in the 
way racialized people and anthropomorphized machines alike have been fab-
ricated as threats to White Europeans and accordingly have been forced into 
slavery — the term robot originates from the Czech robota, a term to 
describe forced labor.177 Insofar, the usage of the racialized metaphor of the 
Mechanical Turk for a digital sweatshop-like labor market with a high per-
centage of workers of Color like Mturk not only marks a continuation of 
degrading racialized people into mechanical figures,178 but also of mystifying 
and enslaving these figures. 
 Moreover, the fact that Mturk picks up the Mechanical Turk’s para-
digm of hiding and rendering invisible the human labor that goes into its 
making points to general tendencies of the Computational Universe to cover 
up the precarious work that lies behind its shiny surfaces and to cloak itself 
in fashionable mystery. With this in mind, we can read the metaphor of the 
Mechanical Turk as a symbol for the simultaneity of hidden labor and the 
seemingly magical procedures in the digital realm generally. The establish-
ment of the expression “cloud” points into a similar direction, towards the 
tendency of the computational to cover its material conditions in weightless 
metaphors in order to uphold illusions of disembodied, ubiquitous airi-
ness.179 The cloud serves as a “cultural fantasy of shared space and user par-
ticipation”180 that glosses over the material reality of data centers which 
consume so much power that if their consumptions were added up, the sum 
would make them the fifth most power-consuming country in the world.181

In contrast to their weightless image, the technofeminist authors of Furious
compare data clouds to weather clouds, which carry not only the promise of 
heavenly immateriality, but also acid rain which distributes pollution and 
radiation and thereby they contribute to environmental damage.182 “Every-
day tropes” like the cloud, they make note, convey “smart“ and “clean“ liv-
ing while “deny(ing) the crafting that goes into making it look like that.”183

The vapory materialization is characteristic for the Computational Universe
which thrives in a paradoxical combination of visibility and invisibility: 
While living off visibility as a domineering feature, at the same time soft-
ware always hints at the supposedly invisible “magic“ behind its “ghostly 
interfaces.“184 Computers in many ways remain as mystical to us as the 

175 Braidotti, “Metamorphic Others and Nomadic Subjects.”
176 Braidotti.
177 Chude-Sokei, The Sound of Culture.
178 Strick, “Alt-Right-Affekte,” 117.
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Server

I went for a walk. It was raining and the 
only other people I saw outside were peo-
ple wearing Foodora and Wolt jackets, 
waiting in front of McDonalds and the fan-
cy restaurant in front of our house. In front 
of McDonalds, there were three of them, 
all wearing the same orange jackets, each 
talking on the phone while wating. One 
was using one of those rental bike that 
you can collect through an app. I won-
dered if they also sometimes use an 
e-scooter or an Uber to deliver the food. 

Ω
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chess-playing cyborg was to people in the 18th century.
 Hiding labor and material conditions under shiny surfaces and inside 
sealed boxes is a symptom of the digital which Donna Haraway anticipated 
already 35 years ago. Describing the future of work in their 1985 Cyborg 
Manifesto, Haraway forecasts the concurrence of marginalized, “feminized” 
labor burdened disproportionately onto women* of Color on one side and 
“high-tech, affluent” digital work on the other hand.185 Lisa Nakamura 
extracts Haraway’s argument (as follows): 
Haraway draws our attention to the irony that some must labor invisi-
bly for others of us to feel, if not actually be, free and empowered 
through technology use.186 
Drawing from their discussion of the exploitation of Navajo women working 
at computer chip factories in California in the 1960s and 1970s (→	Weaving	
Patterns), Nakamura exemplifies how hidden, feminized and racialized labor 
is an unquestioned precondition for the digital realm to function187 Nakamu-
ra’s account speaks about the Indigenous workers of the computer chip 
industry in the 1970s who literally fell victim to the pollution of the “cloud,” 
as pollution-related diseases arose amongst the factory workers.188 
 Current examples of precarious labor maintaining the digital infra-
structure include mineral mining sites in Central Africa,189 chip manufactur-
ing in Asia,190 the numerous “freelancers” in Bangladesh or Morocco who 
make their livings by solving thousands of CAPTCHAs per day, and the fil-
tering factories social media depends on (→	Binary	Logics).191 Particularly the 
latter two are facilitated by platforms like Mturk and demonstrate the 
absurdity and cruelty inherent in present-day digital economies. CAPTCHAS, 
Completely Automated Public Turing test to tell Computers and Humans 
Apart, serve as online security gates to prevent for example spamming and 
are insofar very much a byproduct of the Computational Universe. The same 
Computational Universe, through Mturk and other services, allows for com-
panies to buy the workforce of cheap laborers who get rewarded with 
around one dollar for solving 1000 CAPTCHAS,192 completing the paradox 
circle of the digital economy and its “slow violence.”193 While solving CAPT-
CHAS may be pointless and dull work, physically challenging and heavily 
underpaid, content “moderation” furthermore comes with a huge mental 
burden, since most of the content includes violence or harm. It seems only 
reasonable to suspects that the so-called content “cleaning” labor is largely 
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traumatizing the underpaid workers hired for it.194 Like the chess operator, 
this work, too, is kept in the dark in order to uphold the illusion of open 
platforms on the surface on one hand,195 while exploiting racialized and 
feminized subjects on the other hand. Once more, it mirrors the image of 
the Mechanical Turk with its magical appearance and the invisible underly-
ing conditions.
 While digital economies have been described by terms such as “plat-
form capitalism,” “gig economy” or “reputation labor,” it seems to me that 
none of these expressions is suitable to describe the paradoxical simultane-
ity of very material precarious labor and the cloudy, immaterial imagery 
presented on glossy digital devices. Now that Amazon itself has provided us 
with the figure of the Mechanical Turk, which rather accurately describes 
this paradigm, I suggest we make it productive as an analytical tool to 
examine further particularities of the economic logics the Computational 
Universe breeds. Using this image, we can look quite literally into the cof-
fin-like box of the Mechanical Turk in order to ally with its plagued opera-
tor and not fall for the tricks of its creator and other wizards of O.S.   

194 Bergermann,	“Fotofilter	und	kollektive	Normierungen,”	105.
195 Rothöhler, “Informationen, die Bilder haben,” 87.
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Stille Post

When the Arpanet — one of the most important precursors of today’s inter-
net — was first established in 1969 as a network between different US Amer-
ican universities and military bases, (→	Hi-fi), one big goal was to connect 
computers at the different locations in order to share data and resources by 
enabling remote access from computers at the other side of the United 
States. However, as Janet Abbate finds in their revision of early internet his-
tory, the need or willingness to use the Arpanet for this purpose was lower 
than expected and so, other than by the small group of computer scientists 
working on the network infrastructure itself, the Arpanet was not frequent-
ed much. As Abbate states: even though “the Arpanet’s creators were able to 
answer the question of how to build a large computer network, they had a 
harder time demonstrating why people should use one.”196   
After a while, it turned out that what was originally introduced as an insig-
nificant side tool for the network experts to exchange information between 
host sites, namely e-mail, possessed the necessary characteristics to fill the 
network with life and became the driving force for new users to join. Soon, 
mailing lists were popular and in the spirit of the Whole Earth Catalogue 
communities, early academic Arpanet users employed e-mail to circulate 
specialist information and get in touch with like-minded people over great 
physical distances. And also on the military side, ARPA offices began to first 
use the Arpanet when Stephen Joseph Lukasik, then director of ARPA, start-
ed to favor e-mail over other communication systems. Since Lukasik was in 
charge of most of the budget at ARPA, in order to receive good funding, 
ARPA offices were under pressure to switch their communication to e-mail 
in order to literally be in good connection with the ARPA director and 
according to Lukasik’s account, this marked the beginning of e-mail usage 
(and hence, usage of the Arpanet) within US military.197 The rise of e-mail 
from a minor side stage to the predominant application within the Arpanet 
and its role in popularizing the network lays open how an infrastructure 
like the internet came to life only when social components joined technical 
ones — in ARPA’s case the final adoption of the new technology constituted 
a “management issue rather than a technical issue.”198 As this excursion to 
the history of the early internet illustrates, being in contact with others has 
historically been one of the biggest impulses for people to adopt new tech-
nologies and the emergence of new infrastructure is never solely a question 
of new or better technical features, but always crucially depends on the 
social circumstances which enable and sustain certain technological devel-
opments, while skating over others. 

196 Abbate, Inventing the Internet, 219.
197 Abbate, 108.
198 Abbate.137

“We met online in pursuit of the eclectic 
and unabashedly utopian goal of writing 
software to enable new forms of online 
sociality. His opening salvo made my eye-
balls pop like Malaga grapes. I responded 
in	kind,	as	best	I	could,	and	at	first	neither	
of us could believe the other was real: 
bots, maybe, programmed to emulate 
scholars with eclectic and political inter-
ests. Our fascination with the online mode 
continued long after we’d begun living 
with each other in meatspace, and for 
years we sat companionably side by side 
on the couch, each with our laptop, furi-
ously emailing each other.”
“Allucquére Rosanne Stone / Sandy Stone: FAQ.” Sandy Stone about meeting their partner Cynbe.
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Looking at other network-based systems reveals that the rise of e-mail is 
neither the first nor the last case where technologies are appropriated 
towards different usages than their technical creators had originally intend-
ed. Notably, many times, these appropriations are driven by individuals and 
groups who were not regarded as fully recognized participants in an infra-
structure in the first place. Both the previous and the following example 
suggest that communication as an informal exchange of messages, flowing 
like the quiet whispering in the children’s game Stille Post,199 is one of the 
main motives for people to appropriate network technologies and add their 
voices to the noise of the Computational Universe. 
 In Zeros + Ones, Sadie Plant inspects the role of telephone operators 
employed up until the 1980s as some sort of cyborgian human machines 
which on one hand fulfilled their function as invisible and unrecognized 
parts of an infrastructure created for business transactions, and on the 
other hand appropriated this very infrastructure for their own purposes.200 
Plant, in the manner of 1990s cyberfeminism, stresses the gendered implica-
tions of the dynamics evolving around telephone operation and frames their 
position through Luce Irigaray’s writings on the role of women in maintain-
ing the underlying infrastructure of society.201 While the telephone opera-
tors met all the requirements of their jobs, flipping switches, pushing plugs, 
repeating responses and generally processing information that was pro-
duced elsewhere, Plant notes how they gradually began to stray and make 
use of their access to thousands of phone lines to “whisper in their own 
strange codes,” talk to each other about their own matters, chit-chat 
through the grapevine and thereby create an informal network of communi-
cation which did not adhere to the rules of the alleged business-only-tech-
nology.202 Despite (unsuccessful) attempts by US politicians and telephone 
companies to prevent these unforeseen and unwanted “misuses” of the tele-
phone lines, the unique history around the telephone operators had a last-
ing impact on subsequent technological developments in the field of elec-
tronic network infrastructure and heralded the advent of colloquial, 
affective flow of information which has since then consistently shaped digi-
tal networks.203 
 More recent sociotechnical infrastructures around colloquial commu-
nication compose a hot line from the dissident telephone operators to the 
unforeseen side effects of the emergence of Skype in the beginning of the 
2000s, as network specialist Eleanor Saitta points out. Skype was not only 
able to provide cheap phone calls all over the world by using an infrastruc-

199 Stille Post	(silent	post)	is	the	name	of	a	children’s	game,	where	one	person	whispers	something	into	
the ear of the next and then that person whispers what they understood into the ear of the next one 
and so on. In the end, it is revealed what the original phrase was and to what it became in the end. 
In English, the game is apparently called “Chinese whispers,” an expression I avoid because of its 
racializing connotation.

200 Plant, Zeros + Ones,	36,	122–23.
201 Plant, 107. 
202 Plant.
203 Saitta, “Infrastructural Games and Societal Play.”

ʔUpdate 

I	had	my	first	e-mail	address	at	the	age	of	
12. A few years later, I made myself a 
website with one of those early website 
kits, piczo.com. I remember uploading 
black-and-white photos of my friends and 
writing descriptions about each of them 
and what they meant to me. Now they say 
that it was early social networking. 
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ture originally intended for other internet traffic, thereby superseding tradi-
tional phone infrastructure, but simultaneously for the first time made mas-
sive surveillance of phone calls cheap and simple. In a third and most 
unexpected spin-off, the arrival of Skype triggered a rapid rise in the 
amount of money sent by migrants to their families “back home,” since peo-
ple were on one hand saving money by using Skype rather than making 
expensive international phone calls, and on the other hand they also were 
in closer regular contact to their families and friends because of the new 
affordable possibility to stay in touch. Accordingly, they felt more responsi-
ble and eager to financially support their family members.204 
 As this example illustrates, groups and individuals who are stigma-
tized as technologically illiterate, such as migrants,205 inhabit the Computa-
tional Universe with ease and appropriate technological innovations, even 
though certain historical inscriptions – like state surveillance of racialized 
migrants enabled by computational technology – may be impossible to over-
come. However, the silent whispers and busy hummings of those who build 
communities and heterotopias in the shadows of dominant network narra-
tives, leaving behind dust, crap and noise can never be fully muted. In fact, 
they constantly subvert and undermine the official channels of network traf-
fic, until new ones are created according to their needs. Looking back at the 
emergence of e-mail as the unpredicted protagonist of the early internet, it 
does not come as a surprise that services like Skype and social networking 
sites like Facebook or Instagram are the main actors in current media envi-
ronments. The historical consistency underlines that against the expecta-
tions and intentions of the military-Academia complex which gave birth to 
the internet, socializing and communicating connects internet users more 
than anything else. 
 Regarding social media, researchers have argued that Black people 
have not only adopted and populated virtual spaces — sometimes dispropor-
tionately more than Whites, as on Black Twitter,206 — but also have they 
coined the technical structures of those spaces. Considering how Blackness 
has been constructed as opposed to technological savvy at least since colo-
nialism (→	Decoding), it is even more important to recognize how for 
instance African American communication practices like signifyin’207 and the 
use of phonetics have shaped the current social networking sphere. 208 Short 
tweets in a multitude of dialects and a vortex of images loosely held togeth-
er through a stream of hashtags characterize today’s internet architecture 

204 Saitta.
205 In Europe, migrants have historically been portrayed as technologically backward. see Leurs, 

“Migrant Youth Invading Digital Spaces.” 
206 Noble and Senft, “Race and Social Media,” 114. The term Black Twitter refers both to a study 

showing	that	Black	internet	users	use	Twitter	significantly	more	than	their	White	counterparts	and	to	
the ways Black users of Twitter coin popular hashtags like #Black Lives Matter. 

207 Noble and Senft. Signyfyin’ refers to a “genre of linguistic performance that allows for the communi-
cation of multiple levels of meaning simultaneously, most frequently involving wordplay and 
misdirection.“

208 Durham, “Analog Girl in a Digital World,” 208.

and replace the straightness of the standard-languaged, linear, “deeply tex-
tual logic” that marked the beginning of computational technology209 and is 
so deeply rooted in the White European obsession with the written word.210 
The latest development of technologies like Virtual Reality might fit this 
turn towards more intuitive forms of communication which incorporate all 
senses and may be able to embrace for instance the oral traditions of com-
munities that have been marginalized through the hegemony of the written 
word.211 Black poet Amiri Baraka’s thought experiment on the sensory possi-
bilities of a typewriter (1971) foreshadows such holistic approaches and sug-
gests an understanding of technology which integrates the whole body rath-
er than reducing it to tiny movements of eyes and fingers only:   
A	typewriter?	–	why	shd	it	only	make	use	of	the	tips	of	the	fingers	as	
contact	points	of	flowing	multi	direction	creativity.	If	I	invented	a	word	
placing machine, an ‚expression-scriber,‘ if you will, then I would have 
a kind of instrument into which I could step & sit or sprawl or hang & 
use	not	only	my	fingers	to	make	words	express	feelings	but	elbows,	
feet, head, behind, and all the sounds I wanted, screams, grunts, taps, 
itches, I’d have magnetically recorded, at the same time, & translated 
into	word	–	or	perhaps	even	the	final	xpressed	thought/feeling	wd	not	
be merely word or sheet, but ITSELF, the xpression, three dimensional 
–	able	to	be	touched,	or	tasted	or	felt,	or	entered,	or	heard	or	carried	
like a speaking singing constantly communicating charm.212 
As the memetic hyperconnectivity of the sociotechnical internet marks a 
shift away from the straightness of written culture towards more associative 
forms of navigating, Sadie Plant argues that it represents ways of thinking 
which have historically been interpreted as specifically feminine deficien-
cies, like multi-directional hysterical thinking.213 Plant’s Zeros + Ones then 
is a book-long demonstration of such associative, nonlinear thinking that 
jumps from one place to another and draws productive connections between 
seemingly unrelated topics and personalities. The text skillfully illustrates 
the structures, or rather non-structures of both network based media and a 
mindset driven by “hysteria,” by “a thinking marked by associations.”214 The 
similarities between neural nets and hysteria lead Plant to think that digital 
technology, contrary to older, more “masculine” technology, carries notions 
of chaos, oversensitivity and indirectness – all traditionally associated with 
femininity – and therefore has great potential to complement feminine and 
female ways of being and to question and corrode dominant hegemonies.215 

209 Cárdenas et al., “QueerOS: A User’s Manual,” 3.
210 See Werkmeister, “Die alphabetische Schrift als koloniales Medium.” 
211 See Onyango, “Silicon Savanna.” However, like computers and the internet, Virtual Reality has 

historically been strongly entangled in military research. see for example Stone, “Will the Real Body 
Please	Stand	Up?”

212 Amiri Baraka, cited in Fouché, “Say It Loud, I’m Black and I’m Proud.” 653. 
213 Plant, Zeros + Ones, 13, 133.
214 Plant, 173.
215 Plant, 109, 133, 170.



Yet, during the more than twenty years since the publication of the book 
the cyberfeminist optimism displayed by Plant has given way to a disillu-
sionment concerning the power of change Plant saw in computational tech-
nology. As N. Katherine Hayles pointed out already in 2005, even if on the 
surface, digital networks like the internet expose a nonlinear, circular struc-
ture, the underlying code follows the “contemporary indoctrination into lin-
ear causality” even more.216 Microsoft’s twitter bot Tay, which went viral 
after it had blurted out all forms of antisemitic, homophobic, racist and sex-
ist tweets217 is only one example of the tension between supposedly progres-
sive digital surfaces like “Black Twitter” and their reactionary inner parts, in 
this case an algorithm caught in fatal causality. It is remarkable how the 
internet has shifted focus towards providing tools for social communication, 
a shift largely caused by those users who were not recognized as fully legit 
subjects at first. Yet, as long as features of social harmony and community 
building are still perceived “as a waste of bandwidth”218 by decision makers, 
there is a long way to go until Plant’s vision of the internet as an emancipa-
tory mouthpiece will become reality. 

216 Hayles, My Mother Was a Computer, 31.
217 Apprich, “Paranoia,” 84.
218 Leurs, “Migrant Youth Invading Digital Spaces,” 288. 

ʔSet_timeout

The same rules apply to all of these plat-
forms: Questions and answers only, no 
opinions, no discussions, no chitchat. 
Good	(right)	answers,	and	also	good	
(right)	questions	are	voted	up	by	other 
users, bad ones down. Users earn reputa-
tion through their “rightful” and good an-
swers, questions and activities and repu-
tation equals power: It is counted in little 
stars and the more stars a user has 
earned, the more functions are unlocked. 
Someone with a high reputation can com-
ment, delete and vote on questions and 
answers, someone with no or low reputa-
tion cannot. A high reputation on one forum 
equips users with a starting bonus on 
other forums. 
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Programmed Languages

Language shapes the digital realm, primarily through its first language —  
code — but also through well-established expressions like WWW, esc, enter, 
.com, and even the somewhat complicated http://, which are all part of a 
vocabulary that is known worldwide, even though it is at most 50 years old. 
URLs,219 domain names, keyboard terms and other common computer vocab-
ularies speak about the contexts they have sprung from, like the military 
environment where the keyboard shortcuts command and control originate 
from220 or the science–military complex from which the first five top-level 
domains .edu (education), .com (commercial), .mil (military), .net (network 
resources) .org (organizations) emerged in 1981.221 Contrary to the wide-
spread belief that programming or writing computer code would be a sheer 
mathematical occupation that requires nothing else but logical thinking and 
a knack for numbers (hence it is called “programming”), this chapter claims 
that language — making words meaningful, applying grammar and syntax —
also is an integral part of coding. The primary language of the Computation-
al Universe is code. Code decides over the behavior of digital computers, it 
can “set off missiles or regulate air traffic, control medical equipment”222 
and a lot more. By now, code can be regarded as the “lingua franca,”223 the 
universal language of planet Earth and because of this and the high concen-
tration of power within code, it is necessary to look closely at code as the 
language of the digital, and the assumptions it makes in order to critically 
assess its agency.224  

Higher-level programming languages

While machine code, the language computers understand, is composed of 
binary signals in the form of zeros and ones only, source code, also referred 
to as higher-level programming language, is comprised of short expressions 
in English language which make it easier for human beings to read and 
write code. By means of translation programs like compilers and interpret-
ers, source code is translated into bits of machine code and back. High-
er-level programming languages were first introduced around 1950 and the 
invention of the concept marks the beginning of “this thing called software,” 
situated at the interface between human and machine, between “wetware” 

219 See	Snelting	Femke	Snelting’s	text	about	the	disappearance	of	URLs	(Uniform	Resource	Locators):	
http://snelting.domainepublic.net/affiliation-cat/constant/uniform-resource-locator	

220 Chun, Programmed Visions,	29–30.
221 Abbate, Inventing the Internet, 190.
222 Hayles, My Mother Was a Computer, 48.
223 Hayles, 8.
224 Dufva and Dufva, “Metaphors of Code,” 107.145

“Any fool can write code that a computer 
can understand. Good programmers write 
code	that	humans	can	understand.ˮ	
Fowler, “Refactoring. Improving the Design of Existing Code.”
   

“Code	is	a	language	full	of	meaning.ˮ
Noble, Algorithms of Oppression, 26. 

¶



and hardware,225 and it has since engendered the appearance (and after a 
while, disappearance) of thousands of new languages.226 
 These languages differ in style and grammar; however, they share a 
common alphabet which is usually based on ASCII (American Standard Code 
for Information Exchange, first published in the 1960s) and includes all let-
ters of the Latin alphabet plus a handful of special characters. While the 
inclusion of additional characters such as &, % and $ speaks about the cor-
porate environment most programming languages were written for in the 
1960s,227 the usage of the Latin alphabet in combination with the syntax and 
grammar of English language underlines the focus on English-speaking 
users. What is easily forgotten when faced with cryptic lines of & and < 
signs is that programming languages are languages — even if they differ fun-
damentally from the “natural” spoken and written languages, they are 
human-made systems of communication which mirror the environments 
that bring them about and therefore they are subject to trends and personal 
preferences. In a 1991 paper Jean Sammet, a pioneer in the early develop-
ment of programming languages who pushed the implementation of lan-
guages that prioritized comprehensibility through the use of English-like 
language over “pure arithmetic brevity,”228 underlines the role of personal 
preferences in the development of new languages:
…language design is a matter of personal opinion on many elements. 
People will argue very hotly over a great many issues in language 
design, but most of them are not quite fair enough to admit that there 
is no empirical evidence to support most of those viewpoints. Just 
consider the trivial matter of whether one should allow variable names 
to be unlimited in length versus requiring them to be no more than six 
or eight characters. One can make lengthy arguments to support 
either viewpoint, but in my judgment, it is a matter of personal opinion 
as to which one prefers.229

Sammet, who was the first female president of ACM (Association for Com-
puting Machinery, the world’s largest computer science organization), 
emphasizes in this text that man-made factors like pleasure in inventing 
new languages or what Sammet calls the “NIH (Not Invented Here) syn-
drome,” — the reluctance towards languages written by other individuals or 
organizations, shape the quantity and quality of programming languages.230 
 As indicated in the passage above, Sammet’s text also makes shine 
through that not everyone in the field of computer science agrees that the 
creation of new programming languages has other than merely scientific 
and technical reasons. Here, critical code scholars argue that the very form 
of a programming language simulates a seemingly indispensable technologi-

225 Chun, Programmed Visions, 42. 
226 Sammet, “Some Approaches to Programming Language History,” 33. 
227 Hayles, My Mother Was a Computer, 60.
228 Flanders, “Building Otherwise.”
229 Sammet, “Some Approaches to, and Illustrations of, Programming Language History,” 49.
230 Sammet, 49.

¶if/else/what/if

I look at my hands resting on the key-
board. I dream of being part of being part 
of sum of bodies breaking open the pol-
ished surfaces of the digital worlds, 
re-writing the magic code.

What	if	I	don’t	believe	in	if–statements?	
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cal and mathematical logic which is supposedly based solely on objective 
reasoning.231 Making it appear as if source code was following secret laws of 
nature, rather than being created and constantly updated by human beings 
is a feature inherent in the form of programming languages. Sammet insists 
that while technological advances are in many cases the core motive to for-
mulate yet another language, in most cases “individual self-glorification” 
and scientific or economic reward are also part of the motivation.232 Regard-
ing the latter, Sammet stresses that the structure of a language is not only 
coined by the individual preferences of the ones working on it, but also on 
the interests of the corporation or organization funding and facilitating the 
work.233 These observations confirm what N. Katherine Hayles describes 
when they single out the particularities of code in comparison to speech and 
writing; from the beginning on, the language of code was closely inter-
twined with commercial product cycles and it is therefore “permeated 
throughout with the politics and economics of capitalism.”234 Code is the 
first language that has been invented during capitalism and its initiation 
dovetails with the beginning of neoliberalism.235 Since the implementation 
of object-oriented programming languages in the 1960s, source code has not 
only moved closer towards the syntax of natural languages — for instance by 
using objects in similar ways as nouns are used in English236 — but also has 
it started to promote modularization and division of labor, following neolib-
eral tendencies, as scholars of critical code studies have argued.237 

Code	–	the	language	of	neoliberalism	

As these explanations from object-oriented programming lessons demon-
strate, object-oriented programming relies on encapsulation, of dividing pro-
grams into small units, classes, objects and functions, which are anatomized 
and usually not supposed to communicate with each other, or even kept 
hidden from each other. McPherson and Chun suggest that this strategy of 
deskilling, anatomizing and covering is a fundamental characteristic of soft-
ware which “hides, and thus secures, the machine”238 and cordons off ideo-
logic assumptions baked into code, rendering it neutral and incomprehensi-
ble towards the outside.239 They further maintain that the changing 
subject-object relations established by neoliberal paradigms in the 1960s 

231 See for example McPherson, “U.S. Operating Systems at Mid-Century,”; Flanders, “Building 
Otherwise.”

232 Sammet, “Some Approaches to, and Illustrations of, Programming Language History,” 49.
233 Sammet.
234 Hayles, My Mother Was a Computer, 51.
235 Chun, Programmed Visions,	27–29.
236 Hayles, 57.
237 See Chun, Programmed Visions; McPherson, “U.S. Operating Systems at Mid-Century”; Galloway, 

“Language Wants To Be Overlooked”; Hayles, My Mother Was a Computer. 
238 Chun, Programmed Visions, 35.
239 McPherson, “U.S. Operating Systems at Mid-Century,” 30.

“Functions should be small, really small. 
They should rarely be 20 lines long. The 
longer a function gets, it is more likely it is 
to do multiple things and have side effects.”
Erinç, “Clean Code Explained.”

“Encapsulation is achieved when each 
object keeps its state private, inside a 
class. Other objects don’t have direct ac-
cess to this state. Instead, they can only 
call a list of public functions — called 
methods. So, the object manages its own 
state via methods — and no other class 
can touch it unless explicitly allowed. This 
mechanism should hide internal imple-
mentation details. It should only reveal 
operations relevant for the other objects.”
Petkov, “How to Explain Object-Oriented Programming.”
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that have individualized and deskilled work are mirrored and extended in 
code, particularly in object-oriented programming (also introduced in the 
1960s) which represents a strong shift towards a modularization of knowl-
edge.240 Chun extends their analysis of the parallel projects of code and neo-
liberalism and emphasizes the performativity of code as a language which 
transforms the programmer into a sovereign subject whose commands are 
completed in the exact moment they are given. In contrast to other lan-
guage systems — writing and speech — code is a language that turns instruc-
tions into reality right on the spot, thereby collating legislation and execu-
tion and making code not only the new world language, but the new world 
law. Code is its own government, as it formulates laws and converts them 
into action immediately, making law enforcement obsolete.241 It thereby 
strongly embodies the neoliberal paradigm of privatizing governance and on 
the long run has the power to replace conventional governments.242 Who 
needs police and the court if “smart homes” detect thieves via face recogni-
tion and automatically punish them by reducing their welfare points?
 In addition to the tight integration of code into capitalist and neolib-
eral economics, code differs from speech and writing in many other aspects: 
In opposition to the other language systems, speech and writing, code is 
first and foremost addressed to machines, however it can also be written 
and read by an exclusive group of human experts who are the only ones 
that can evoke changes in the grammar, logic and wording of code.243 Fur-
thermore, code is unable to tolerate ambiguity or connive what would be 
considered dialects, accents, earlier versions or “mistakes” in spoken and 
written language. It is deeply dependent on material conditions and it is 
ultimately based on two symbols and a limited number of logical opera-
tions. Because of these distinct characteristics, acknowledging code as a lan-
guage challenges our prevalent understanding of language as it has been 
conceptualized for “natural” languages, such as speech and writing.244 Yet, 
recognizing the “languageness” in programming languages is a necessary 
step towards reflecting the subjectivity and textuality of code. As long as 
code presents itself as a merely machinic and technological tool which can-
not be held responsible for the very real effects it has on our lives, yet 
increasingly controls them, it is impossible to dismantle the “power struc-
tures code uses to inscribe technically, discursively, and historically,” 245 
which are ultimately produced and reproduced by human beings.246

240 McPherson, “U.S. Operating Systems at Mid-Century,” 32.
241 Chun, Programmed Visions, 27.
242 Chun.
243 Hayles, My Mother Was a Computer, 51.
244 Hayles, 15.
245 Blas, “Queer Technologies / TransCoder / Sketches / About.”
246 Dufva and Dufva, “Metaphors of Code,” 98.
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∩	Software:
a general term for those components of a 
computer system that are immaterial and 
intangible.

∩	Algorithmic	Governance:
a	form	of	soft	power	(control	is	exercised	
so	subtly	that	it	goes	unnoticed)	where	
individualsʼ	behaviors	are	monitored	and	
steered through the data they produce. 
 Weibel, ed. Open Codes — Living in Digital Worlds,	24–25.
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Leaving

The aim of this thesis has been to decode and politicize computational tech-
nology and digital methodology from multiple angles, based on the assump-
tion that cultural and computational “operating systems” constitute each 
other.1 Computers as “encoders of culture”2 carry values and with this writ-
ing I have sought to examine those values and the ways they are inscribed 
into digital technologies such as software, algorithmic systems or network 
science. I was inspired by critical code scholars, first and foremost Wendy 
Chun, to combine knowledge from queer, feminist and postcolonial studies 
with the analysis of technological systems, contributing to a deeper under-
standing of coded environments. I started by drafting an alternative history 
of the computational along a handful of stories that do not usually appear 
in common narratives about code, computers and networks. Subsequently, I 
mapped out critical discourses around digital technology, from 1990s cyber-
feminism over postcolonial and posthuman positions to critical code studies, 
an approach I find most persuasive and therefore took as a basis for the ten 
images of the computational I conceived thereafter. 
 Thinking with critical code studies, this thesis confronts the notion 
of “neutral” digital technology which denies the sociopolitical fabric of the 
computational and insists that it is necessary to look behind the technology-
ness of technology in order to understand and problematize current digital 
infrastructures. By focusing on media artefacts and infrastructures, my goal 
was to shift the discussion towards computational technologies themselves, 
rather than centering critique around the identities of the ones who apply 
those technologies. Many times, critical voices suggest that in order to di-
minish bias in technological systems like algorithms, those systems should 
be coded by others than the dominant subjects of humanism, the White, 
heterosexual, able-bodied, cis-men. While such calls are an important re-
minder of the current imbalance in many computer science working and 
learning environments, they do not question enough the presuppositions 
deeply rooted in computational technologies and digital infrastructures. As 
a reaction, this text examines closely how social, political, cultural and tech-
nical aspects are condensed into an assemblage called technology and traces 
back historical developments inscribed into coded technologies.
 Through this thesis, I was able to make an argument for critical code 
studies and explain thoroughly how they differ from earlier critical ap-
proaches towards digital technology. Accordingly, I employed principle ideas 
of critical code studies to specific areas of the Computational Universe and 
created an overview of the many different ways the sociocultural implica-
tions of computational technology manifest themselves. As it became obvi-
ous to me that the effects of the digital infrastructure and its political 

1 McPherson, “U.S. Operating Systems at Mid-Century,” 31.
2 McPherson, 36.153

“The 21st	century	will	be	defined	by	socio-
technical infrastructural systems.”
Saitta, “Infrastructural Games and Societal Play.”  

“We need to think again about how to 
think and act through technology.”
Bassett, Kember, and O’Riordan, Furious, 110.
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assumptions cannot be divided into individual, demarcated components, I 
refrained from my initial idea to only examine the internet as a site of nego-
tiation. Rather, I now tie together aspects from different areas of computa-
tional technology into specific images and outline the effects of different 
structural elements on one particular setting, for example on the making of 
images in the digital realm or on the conception of invisible labor. By doing 
so, I show how inseparable the internet, network science, machine-learning, 
algorithms, code, software, apps, computers and other devices have become 
and lay bare which assumptions are baked into the digital infrastructure as 
a whole. These assumptions are usually the result of a historical develop-
ment and as the work of critical code scholars shows, they originate in spe-
cific political and social environments, for example the military settings that 
fueled both the development of the computer and the development of the 
internet. Wendy Chun’s extensive research for example illustrates how the 
advancement of software, a crucial component of computational technology, 
emerged hand in hand with neoliberalism and how neoliberal logics are en-
graved into and ignited by current digital infrastructures.3

 Yet, Chun suspects that neoliberalism will sooner or later be re-
placed by a neoconservatism that promises redemption from “neoliberal iso-
lation and chaos”4 and current developments certainly prove this vision 
right. The reinstatement of conservative concepts of society like patriarchal 
power structures, White hegemony and clear divisions of labor is mirrored 
in neocolonialist endeavors like Facebook’s Free Basics and Amazon’s Mturk 
or in the reactionary care regimes that drive the development of gendered 
digital assistants. If the 1990s envisioned the formation of a digitally con-
nected “happy global village,”5 by now this village resembles closer one of 
the infamous and devastating villages in certain parts of Germany, where 
Covid conspiracy theories meet antisemitic and far-right ideologies and Hei-
mat6-obsessed villagers diligently network via Twitter, Telegram and Reddit. 
 Witnessing the collapse of the happy global village, I gravitate to-
wards suggesting to focus on building local cities instead of a global village; 
places where local affiliation replaces nationalism, neighborhood engage-
ment replaces overstress from globalized politics and computational tech-
nology is cared for, maintained and profited by the community. What if 
there was a datacenter in every street and neighbors would collectively look 
after it, just like they sometimes clean up the park together? What if the 
city of Berlin was to host a social networking site itself, which could be con-
nected to other cities’ sites? What if the city ran an online platform to offer 
free rooms and car rides and jobs, where users would not have to pay for a 
free service by selling their data to multicorporate companies? What if there 
were communally run sites to announce events and the latest political 

3 Chun, Programmed Visions,	6–7,	28,	34.
4 Chun, 178.
5 Chun, xi. Global village is a term introduced in the 1960s by media scholar Marshall McLuhan to 

describe how electronic media technology connects people worldwide.
6 see Eure Heimat ist unser Albtraum, edited by Fatma Aydemir and Hengameh Yaghoobifarah

on line

I was about to start writing my thesis 
about the emancipatory potential of the 
world	wide	web	and	for	the	fi	rst	week	of	
staying home, I thought it would be per-
fect timing. Now, after one year of social 
distancing, I have a hard time seeing the 
emancipatory, the soft, the interesting, the 
inspiring sides of any cyber space any-
more. It is fun when you can choose it 
over	the	offl	ine	world,	but	not	when	you	
are trapped in it. 

◙
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decisions? This all might sound strangely familiar or outdated, but once we 
acknowledge the non-linearity of history, where time passing does not auto-
matically equal progress, it seems reasonable to go back a few steps, make a 
half turn and try a different direction than the digital dead end we have hit 
by now. 
 In order to so, we need to better understand the technologies that 
have become so embedded into our worlds that we do not recognize them 
anymore. With this thesis, I want to contribute to making these invisible 
digital infrastructures visible again, dig up some cables, amplify the hum-
ming sound of a data center’s ventilation system, emphasize the artificial in 
“Artificial Intelligence.” Once, a friend of mine who was learning German 
translated Artificial Intelligence into Künstlerische Intelligenz, which literal-
ly means Artistic Intelligence. What if the Computational Universe was to 
make space for Artistic Intelligence, Art. Intelligence, rather than desperate-
ly trying to make machines copy human behavior and package that as “Arti-
ficial Intelligence”? I am sure computers could be a lot more creative if we 
let them.
 Through this writing, I hoped to participate in creating forms of Art. 
Intelligence not only by questioning the status quo of digital technology, 
but also through experimenting with textual forms that surf through the 
borderlands of academic writing and test new combinations of narrative, 
historical, descriptive and speculative knowledge. While I think that I ac-
complished both in large parts, I can see now how difficult it is to find new 
forms when most of the research material at hand adheres to a rather con-
servative notion of academic writing as a discipline sharply separated from 
other writing, not to mention other artistic practices. And even including 
numerous non-academic sources and artworks, I at times struggled to create 
a balance between working with references and creating my own narrative 
textual worlds without strictly separating the two of them. I can certainly 
see how binary divisions between academic and non-academic knowledge, 
between art and science are shimmering through this text, even though my 
goal was to write against the binary and to blur these lines. Reminiscing the 
beginning of the methodology part, it probably becomes visible once more 
that even though writing and research carry our own subjective experiences, 
there is no possibility to do research inside-in7 only, without being influ-
enced by the world outside of our own skin. 
 Moreover, the formal academic language of this text certainly makes 
it quite inaccessible to many possible readers, an issue I grapple with and 
hope to reduce by introducing those narrative, more intuitive text frag-
ments. While I know that this thesis is at times overloaded with the many 
examples and positions I tried to fit in, at the same time I cannot but see all 
those topics, stories, facts and discourses which did not find a place in this 
writing, even though they would have more than deserved it. For example, I 
hardly mention Asian or South American contributions to the history of 

7 Suoranta, Vadén, and Hannula, Artistic Research Methodology, 169.

Neo Media 
Newliberalism

I	watched	a	documentary	on	Netflix	about	
how all companies that make money with 
data try to keep people in front of their 
screens, following the simple equation: 
screentime	=	data,	data	=	money.	Once	I	
had	finished	watching,	I	signed	out	of	Net-
flix.	A	note	popped	up,	saying	“Just	so	you	
know, you don’t always need to sign out 
of	Netflix.”	It	stared	at	the	screen.	I	slowly	
processed the information. Then I clicked 
“Go Now.”

◙
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computational technology and to techno-critical practice,8 neither do I elab-
orate on critical discourses around digital technology initiated by scholars 
from disability studies.9

 For the future, I hope I will be able to narrow down focus, while 
keeping an eye on the bigger picture and I hope to further explore writing 
as a Grenzgang, a walk along the borderline until those borders cease to 
exist. Additionally, I am in the process of figuring out how I could employ 
the theoretical knowledge of this text or similar research for less text-bound 
artistic practices and echo it back into the Computational Universe, appro-
priating digital methodology for this purpose. In the best case, this would 
mean to collaborate with other practitioners who, like me, seek to dismantle 
and subvert digital hegemonies and re-code the Computational Universe.

8 For an overview of current Latin-American technofeminist practices see for example Spideralex, 
“Creating New Worlds,” in Beautiful Warriors. Technofeminist Praxis in the Twenty-First Century. 

9 The work of Jillian Weise could have served as an entry point here, in particular critique of the term 
cyborg Weise voices in the essay Common Cyborg. see http://jillianweise.com/ and https://granta.
com/common-cyborg/ for the essay.

Shutdown

Maybe I will become a data scientist. I 
read somewhere that it is the sexiest job 
one can have right now.

Please move my notebooks to the cloud. 
Friendly kisses, 

your provider

◙
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